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PROBLEM TO BE SOLVED: To reduce contact 
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transistor. 

SOLUTION: After formation of a gate electrode 16, 
source and drain regions 18a and 18b are made offset by 
the ion implantation using a resist mask 26, and silicide 
layers 19a and 19b are made on the source and drain 
regions 18a and 18b, using a silicide technique, in 
condition that a protective film 23 is made extending 
over the surface of the semiconductor substrate 13, 
covering the gate electrode 16, so that the position of 
one end of the pattern may be apart from the gate P 
electrode 16 more than the resist mask 16. j^. 
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* NOTICES * 

Japan Patent Office is not responsible for any j 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may ni>t reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ™~ T~ ~~ * _ ~~ ~~ 

[Claim(s)] I 
[Claim 1] The semiconductor device characterized by having had the following, having estranged 
at least one side of the above-mentioned source drain field by the above-mentioned gate 
electrode and predetermined clearance, and estranging further the above-mdntioned silicide 
layer of the source drain field front face concerned from the above-mentioned gate electrode 
rather than the source drain field concerned. The gate electrode formed through the gate 
insulator layer on the semiconductor substrate which consists of single crystal silicon. The 
source drain field formed in the both sides of this gate electrode. The silicide: layer formed in this 
source drain field front face by the Salicide technology. 

[Claim 2] The semiconductor device according to claim 1 characterized by having approached 
the source field with the gate electrode and estranging a drain field by the above-mentioned 
gate electrode and predetermined clearance. 

[Claim 3] The semiconductor device characterized by arranging the MOS transistor which was 
equipped with the following, estranged the above-mentioned source field by the above- 
mentioned gate electrode and predetermined clearance, and estranged further the above- 
mentioned silicide layer of the source field front face concerned from the abdve-mentioned gate 
electrode rather than this source field in the input output buffer which receives an external 
signal. The gate electrode formed through the gate insulator layer on the semiconductor 
substrate which consists of single crystal silicon. The source drain field formed in the both sides 
of this gate electrode. The silicide layer formed in this source drain field front face by the 
Salicide technology. j 
[Claim 4] The semiconductor device according to claim 1 to 3 characterized by forming the 
silicide layer by the Salicide technology also in a gate electrode front face, j 
[Claim 5] The semiconductor device according to claim 1 to 3 characterized i>y considering as 
the two-layer structure on which the polysilicon contest film and the silicide layer carried out 
the laminating of the gate electrode, and deposited it 

[Claim 6] The semiconductor device which is equipped with the following and characterized by 
forming the sidewall spacer by the side of the above-mentioned drain field in thick width of face 
among the above-mentioned sidewall spacers compared with the sidewall spacer by the side of 
the above-mentioned source field. The gate electrode formed through the gate insulator layer on 
the semiconductor substrate which consists of single crystal silicon. The sidewall spacer formed 
in the side attachment wall of these gate electrode both sides. The source drjain field formed in 
the outside of the above-mentioned gate electrode in which this sidewall spacer was formed. 
The silicide layer formed in the front face of this source drain field and the above-mentioned 
gate electrode by the Salicide technology. 

[Claim 7] The semiconductor device according to claim 6 characterized by forming the sidewall 
spacer by the side of a drain field by the width of face of the size which do s|not exceed about 
about 0.2 micrometers. j 
[Claim 8] The semiconductor device according to claim 6 or 7 characterized tly forming the 
sidewall spacer by the side of a source field by width of face with a size of abjout about 0.1 
micrometers. j 



[Claim 9] The semiconductor device which is equipped with the following and characterized by 
arranging the MOS transistor which formed the sidewall spacer by the side of the above- 
mentioned source field in thick width of face among the ab ve-mentioned sidewall spacers 
compared with the sidewall spacer by the side of the above-mentioned drain field in the input 
output buffer which receives an external signal. The gate electrode form d through the gate 
insulator layer on the semiconductor substrate which consists of single crystal silicon. The 
sidewall spacer form d in the side attachment wall f these gate electrode bjoth sides The 
source drain field formed in the outside of the above-mentioned gate electrode in which this 
sidewall spacer was formed. The silicide layer formed in the front face of thii source drain field 
and the above-mentioned gate electrode by the Salicide technology. j 
[Claim 10] The semiconductor device characterized by providing the following The gate 
electrode formed through the gate insulator layer on the semiconductor substrate which 
consists of single crystal silicon. The sidewall spacer formed in one side attachment wall of this 
gate electrode. The insulator layer pattern which covers the side-attachment-wall front face of 
another side from on the above-mentioned gate electrode, and extends on tljie above-mentioned 
semiconductor substrate. The silicide layer formed in the front face of the source field formed in 
the outside of the above-mentioned sidewall spacer, the drain field which are formed in the 
outside of the above-mentioned insulator layer pattern, the LDD field which ^djoin this drain field 
and are formed in the above-mentioned insulator layer pattern lower layer, ttjie field in which the 
above-mentioned insulator layer pattern of the above-mentioned gate electrbde is not formed 
and the above-mentioned source field, and the above-mentioned drain field by Salicide 
technology. 

[Claim 1 1] The semiconductor device according to claim 10 characterized byj forming a sidewall 
spacer by width of face with a size of about about 0.1 micrometers. 

[Claim 12] The semiconductor device characterized by arranging in the input output buffer which 
is characterized by providing the following, and which receives an external signal for a MOS 
transistor. The gate electrode formed through the gate insulator layer on the; semiconductor 
substrate which consists of single crystal silicon. The sidewall spacer formed! in one side 
attachment wall of this gate electrode. The insulator layer pattern which covers the side- 
attachment-wall front face of another side from on the above-mentioned gate electrode, and 
extends on the above-mentioned semiconductor substrate. The silicide layer formed in the front 
face of the drain field formed in the outside of the above-mentioned sidewall spacer, the source 
field which are formed in the outside of the above-mentioned insulator layer pattern, the LDD 
field which actfoin this source field and are formed in the above-mentioned insulator layer pattern 
lower layer, the field in which the above-mentioned insulator layer pattern of jthe above- 
mentioned gate electrode is not formed and the above-mentioned source fieljd, and the above- 
mentioned drain field by Salicide technology. 

[Claim 13] The process which forms a gate electrode through a gate insulator layer on the 
semiconductor substrate which consists of single crystal silicon, Cover the above-mentioned 
gate electrode, cross it to the adjoining above-mentioned semiconductor substrate front face, 
and a protective coat is formed. With the process which forms a silicide layer in the above- 
mentioned semiconductor substrate front face of the above-mentioned gate electrode both 
sides with the Salicide technology, and the ion implantation using the resist mask The above- 
mentioned gate electrode and the process which forms the source drain field which at least one 
side estranged by predetermined clearance, The manufacture method of the semiconductor 
device characterized by the thing used as the position which ****(ed) and is distant from the 
above-mentioned gate electrode from the edge position of the above-mentioned resist mask in 
the edge position in the above-mentioned semiconductor substrate front face of the above- 
mentioned protective coat done f r an appearanc setup. I 
[Claim 14] Th process which forms a gate electrode through a gate insulator layer on the 
semiconductor substrate which consists of single crystal silicon, A protective c at is formed so 
that the abov -mentioned s miconductor substrate front face may not be exposed over 
predetermined width of face on the above-mentioned semic nductor substrate which adjoins 
this gate el ctrode from the gate electrode edge concerned, with the Salicide 



technology With 



the proc ss which forms a silicide layer in the above-mentioned gate electrcjd front face and 
the above-mentioned semiconductor substrat front face of the both sides, land the ion 
implantation using the resist mask The above-mentioned gate electrode and the process which 
forms the source drain field which at least one side estranged by predetermined clearance, The 
manufacture m th d of the semiconductor device characterized by the thing used as the 
positi n which ****(ed) and is distant from the above-mentioned gate electnod in one edge 
position of the above-mentioned protectiv coat from the edge position in the above-mentioned 
semiconductor substrate front face of the above-mentioned resist mask dorie for an appearance 
setup. 

[Claim 15] The manufacture method of a semiconductor device characterized by providing the 
following. The process which forms the 1st insulator layer in the whole surface, carries out 
anisotropic etching of this 1st insulator layer, and forms the 1st sidewall spacer in the side 
attachment wall of the above-mentioned gate electrode both sides after forcing a gate 
electrode in the predetermined field on a semiconductor substrate. Subsequently, the process 
which covers the above-mentioned gate electrode and the sidewall spacer of the above 1st, and 
forms the 2nd insulator layer in the whole surface. Subsequently, the process as for which the 
2nd insulator layer of the above in the sidewall front face of the above 1 st oi one side of the 
above-mentioned gate electrode decreases thickness alternatively by the isotropic etching using 
the resist mask Carry out whole surface anisotropic etching of the 2nd insulator layer of the 
account cf-Gokami, and a sidewal! spacer is further formed in the outside of the sidewall spacer 
of the above 1st With the process which forms the 2nd sidewall spacer with [which width of face 
is different by right and left on the above-mentioned gate electrode side attachment wall, and 
the Salicide technology The process which forms a silicide layer in the abovej-mentioned gate 
electrode front face and the above-mentioned semiconductor substrate front face of the 
sidewall spacer outside of the above 2nd, and the process which forms a source drain field with 
the ion implantation which used the above-mentioned gate electrode and thej sidewall spacer of 
the above 2nd as the mask. 

[Claim 16] The manufacture method of a semiconductor device characterized by providing the 
following. The sidewall spacer which forms an insulator layer in the whole surface, uses a resist 
mask for this insulator layer, gives anisotropic etching alternatively, and is arranged by one side 
attachment wall of the above-mentioned gate electrode after forming a gate electrode in the 
predetermined field on a semiconductor substrate. The process which forms the insulator layer 
pattern which covers the side-attachment-wall front face of another side froin on the above- 
mentioned gate electrode, and extends on the above-mentioned semiconductor substrate. The 
process which forms a silicide layer in the above-mentioned gate electrode frfont face of the field 
which is not covered by the above-mentioned sidewall spacer and the above+mentioned 
insulator layer pattern, and the above-mentioned semiconductor substrate frpnt face of the both 
sides with the Salicide technology. The process which forms a high-concentration source drain 
field and the low-concentration LDD field which adjoins one side of this source drain field, and is 
arranged in the above-mentioned insulator layer pattern lower layer with the bbove-mentioned 
gate electrode, the above-mentioned sidewall, and the ion implantation that used the above- 
mentioned insulator layer pattern as the mask 
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DETAILED DESCRIPTION 

....^ , i 

[Detailed Description of the Invention] 

[0001] I 

[The technical field to which invention belongs] Especially this invention relates to the structure 

of a MOS transistor where a gate electrode is offset structure, and its manufacture method, 

about a semiconductor device. 

[0002] 

[Description of the Prior Art] Drawing 41 is the cross section showing an example of the 
structure of the MOS transistor which has the gate electrode of the conventional offset 
structure. The semiconductor substrate to which 1 changes from a silicon sihgle crystal in 
drawing (a substrate is called hereafter), The field insulator layer for isolation by which 2 was 
formed in the substrate 1, the gate insulator layer by which 3 was formed on the substrate 1, 
The gate electrode by which 4 was formed through the gate insulator layer 3 on the substrate 1 
and which consists of contest polysilicon, The sidewall spacer with which 5 was formed in gate 
electrode 4 side attachment wall and which consists of an oxide film, and 6a knd 6b are the 
source fields and drain fields which were formed in the right-and-left both sides of the gate 
electrode 4 on substrate 1 front face. As shown in d rawing 41 , pressure-proofing between gate 
drains is raised by making it the offset structure which was made to estrange! the gate electrode 
4 with drain field 6b, and formed it 

[0003] Next, drawing 42 is the cross section showing the structure and the Manufacture method 
of a MOS transistor using the conventional Salicide (SALICIDE:Self Aligned Silicide) technology. 
As shown in drawing, after using the LOCOS method for a substrate 1 and forming the field 
insulator layer 2 first, the gate electrode 8 and the sidewall spacer 9 which consist of the gate 
insulator layer 7 and contest polysilicon by the well-known method are formejd one by one 
( drawing 42 (a)). Next, the source drain fields 10a and 10b are formed in a sejf^adjustment 
target with ion-implantation ( drawing 42 (b)X Next by depositing the Ti film 11 on the whole 
surface ( drawing 42 (c)), and performing RTA (Rapid Thermal Anealing) processing to a 
substrate 1 after that the Ti film 1 1 on silicon and the silicon of a ground are! made to react, and 
conversion is carried out to the silicide layer 12. Then, the unreacted Ti film 11 is removed 
( drawing 42 (d)). j 
[0004] this shows drawing 42 (d) — as — silicon 8, i.e., gate electrode, top and source drain field 
10a and 10b top — low — the silicide layer [ **** ] 12 — self — it is formed conformably and 
low resistance-ization of electrodes, such as reduction of contact resistance,! and the gate, a 
source drain, can be attained 

[0005] j 
[Problem(s) to be Solved by the Invention] The MOS transistor using the conventional Salicide 
technology had the following troubles, in order to have applied to the MOS transistor from which 
the gate electrode 4 as showed such Salicide technology by drawing 41 has offset structure, 
since it was manufactured as mentioned above. Namely, sine the gate electrbde 4 estranges 
with drain field 6b and is formed, If it will be in the state where the silicon front face of a 
substrate 1 was xposed between the gat electrode 4 and drain field 6b andjthe silicide layer 12 
is formed aft r this using the Salicide technology Since the silicide layer 12 isjf rmed also in th 



in drawing 43 f the 



gate electr de 4 and substrate 1 front face between drain field 6b as shown ... j= _™ 13l __ 
effect by offset structures, such as improvement in pressure-proofing between gate drains, is 
not acquired. 



at offering the 



[0006] This invention is made in order it cancels the above troubles, and aim 

structure where of both the reduction in resistance of electrodes, such as reduction-izing of the 
contact resistance by Salicide technology and the gate, and a source drain, dnd improvement in 
transistor characteristics, such as improvement in pressure-proofing between gate drains by 
making a gate electrode into offset structure, can aim at, and the manufacture method suitable 
for it in a MOS transistor. 
[0007] 

[Means for Solving the Problem] The gate electrode formed through the gate insulator layer on 
the semiconductor substrate to which the semiconductor device concerning the claim 1 of this 
invention changes from single crystal silicon, It has the source drain field formed in the both 
sides of this gate electrode, and the silicide layer formed in this source drain field front face by 
the Salicide technology. At least one side of the above-mentioned source drain field is estranged 
by the above-mentioned gate electrode and predetermined clearance, and the above-mentioned 
silicide layer of the source drain field front face concerned is further estranged from the above- 
mentioned gate electrode rather than the source drain field concerned. 

[0008] The semiconductor device concerning the claim 2 of this invention approaches a source 
-field- -with a gate electrode, and estranges a drain field by the above-mentioned gate electrode 
and predetermined clearance. j 
[0009] The gate electrode formed through the gate insulator layer on the semiconductor 
substrate to which the semiconductor device concerning the claim 3 of this invention changes 
from single crystal silicon, It has the source drain field formed in the both sidles of this gate 
electrode, and the silicide layer formed in this source drain field front face byj the Salicide 
technology. The MOS transistor which estranged the above-mentioned source field by the 
above-mentioned gate electrode and predetermined clearance, and estranged further the above- 
mentioned silicide layer of the source field front face concerned from the above-mentioned gate 
electrode rather than this source field is arranged in the input output buffer which receives an 
external signal. 

[0010] The semiconductor device concerning the claim 4 of this invention forms the silicide layer 
by the Salicide technology also in a gate electrode front face. 

[0011] Let the semiconductor device concerning the claim 5 of this invention be the two-layer 
structure on which the polysilicon contest film and the silicide layer carried out the laminating of 
the gate electrode, and deposited it 

[0012] The gate electrode formed through the gate insulator layer on the semiconductor 
substrate to which the semiconductor device concerning the claim 6 of this invention changes 
from single crystal silicon, The sidewall spacer formed in the side attachment wall of these gate 
electrode both sides, The source drain field formed in the outside of the above-mentioned gate 
electrode in which this sidewall spacer was formed, It has the silicide layer formed in the front 
face of this source drain* field and the above-mentioned gate electrode by the Salicide 
technology. The sidewall spacer by the side of the above-mentioned drain field is formed in thick 
width of face among the above-mentioned sidewall spacers compared with the sidewall spacer 
by the side of the above-mentioned source field. 

[0013] The semiconductor device concerning the claim 7 of this invention forms the sidewall 
spacer by the side of a drain field by the width of face of the size which does not exceed about 
about 0.2 micrometers. 

[0014] The semiconductor device concerning the claim 8 of this invention forms the sidewall 
spacer by the side of a source field by width of face with a siz f ab ut about 0.1 microm ters. 
[0015] The gate electrode formed thr ugh the gat insulator layer on the semiconduct r 
substrat to which the semiconductor device concerning the claim 9 of this invention changes 
from single crystal silicon, The sidewall spacer formed in the side attachment iwall of th s gate 
electrode b th sides, The source drain field formed in th outsid of the above-mentioned gate 
electrode in which this sidewall spacer was formed, It has the silicide layer formed in th front 



face of this s urce drain field and the above-mentioned gate electrode by tHe Salicide 
technology. The MOS transistor which form d the sidewall spacer by the sidle of the above- 
mentioned source field in thick width of face among the above-mentioned siciewall spacers 
compared with the sidewall spacer by the side f the above-mention d drainj field is arranged in 
the input output buffer which receives an external signal. I 
[0016] Th gate electrode form d through the gate insulat r layer on the semiconductor 
substrate to which the semiconductor device concerning the claim 10 of this invention changes 
from single crystal silicon, The sidewall spacer formed in one side attachment wall of this gate 
electrode, The insulator layer pattern which covers the side-attachment-wa I front face of 
another side from on the above-mentioned gate electrode, and extends on tta above-mentioned 
semiconductor substrate, The source field formed in the outside of the above-mentioned 
sidewall spacer, and the drain field formed in the outside of the above-mentioned insulator layer 
pattern, The LDD field which adjoins this drain field and is formed in the above-mentioned 
insulator layer pattern lower layer, It has the silicide layer formed in the front face of the field in 
which the above-mentioned insulator layer pattern of the above-mentioned £ate electrode is not 
formed, the above-mentioned source field, and the above-mentioned drain field by the Salicide 
technology. \ 
[0017] The semiconductor device concerning the claim 11 of this invention fdrms a sidewall 
spacer by width of face with a size of about about 0.1 micrometers. 
[0018] The gate electrode formed through the gate insulator layer on the semiconductor 
substrate to which the semiconductor device concerning the claim 1 2 of thisj invention changes 
from single crystal silicon, The sidewall spacer formed in one side attachment wall of this gate 
electrode, The insulator layer pattern which covers the side-attachment-walj front face of 
another side from on the above-mentioned gate electrode, and extends on the above-mentioned 
semiconductor substrate, The drain field formed in the outside of the above-mentioned sidewall 
spacer, and the source field formed in the outside of the above-mentioned insulator layer 
pattern, The LDD field which adjoins this source field and is formed in the above-mentioned 
insulator layer pattern lower layer, The MOS transistor which has the silicide! layer formed in the 
front face of the field in which the above-mentioned insulator layer pattern of the above- 
mentioned gate electrode is not formed, the above-mentioned source field, and the above- 
mentioned drain field by the Salicide technology is arranged in the input output buffer which 
receives an external signal. 

[0019] The manufacture method of the semiconductor device concerning the 
invention The process which forms a gate electrode through a gate insulator 
semiconductor substrate which consists of single crystal silicon, Cover the above-mentioned 
gate electrode, cross it to the adjoining above-mentioned semiconductor substrate front face, 
and a protective coat is formed. With the process which forms a silicide layer in the above- 
mentioned semiconductor substrate front face of the above-mentioned gate electrode both 
sides with the Salicide technology, and the ion implantation using the resist mask It has the 
above-mentioned gate electrode and the process which forms the source draiin field which at 
least one side estranged by predetermined clearance, and it becomes the position which is 
distant from the above-mentioned gate electrode from the edge position of the above- 
mentioned resist mask, and an appearance setup of the edge position in the above-mentioned 
semiconductor substrate front face of the above-mentioned protective coat i;s carried out 
[0020] The manufacture method of the semiconductor device concerning the 
invention The process which forms a gate electrode through a gate insulator 
semiconductor substrate which consists of single crystal silicon, A protective 
that the above-mentioned semiconductor substrate front face may not be exposed over 
predetermin d width of fac on the above-mentioned s miconductor substrate which adjoins 
this gate electrode from the gate lectrode edge concern d. with the Salicide! technology With 
the process which forms a silicide layer in the above-mentioned gate ele trode front face and 
the abov -mentioned semiconductor substrate front face of the both sides, and the ion 
implantati n using the resist mask The abov -m ntioned gate electrode and the process which 
forms the source drain field which at least one side estranged by predetermined clearance, It 
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****, and rather than the edge position in the above-mentioned semiconductor substrate front 
face of the above-mentioned resist mask, it becomes th position distant from the above- 
mentioned gate el ctrod t and an appearance setup of one edge position of the above- 
mentioned protective coat is carried out i 
[0021] The manufacture method of the semiconductor device concerning the claim 15 of this 
invention The process which forms the 1st insulator layer in the whol surface, carries out 
anisotropic etching of this 1st insulator layer, and forms the 1st sidewall spacer in the side 
attachment wall of the above-mentioned gate electrode both sides after forming a gate 
electrode in the predetermined field on a semiconductor substrate, Subsequently with the 
process which covers the above-mentioned gate electrode and the sidewall spacer of the above 
1st, and forms the 2nd insulator layer in the whole surface, by subsequently, jthe isotropic 
etching using the resist mask The process as for which the 2nd insulator lay^r of the above in 
the sidewall front face of the above 1st of one side of the above-mentioned gate electrode 
decreases thickness alternatively, Carry out whole surface anisotropic etching of the 2nd 
insulator layer of the account of Gokami, and a sidewall spacer is further formed in the outside 
of the sidewall spacer of the above 1st With the process which forms the 2n|d sidewall spacer 
with which width of face is different by right and left on the above-mentioned gate electrode 
side attachment wall, and the Salicide technology With the process which forms a silicide layer in 
the above-mentioned gate electrode front face and the above-mentioned semiconductor 
substrate front face of the sidewall spacer outside of the above 2nd, and the! ion implantation 
which used the above-mentioned gate electrode and the sidewall spacer of the above 2nd as the 
mask It has the process which forms a source drain field. 

[0022] The manufacture method of the semiconductor device concerning the| claim 16 of this 
invention After forming a gate electrode in the predetermined field on a semiconductor 
substrate, form an insulator layer in the whole surface, use a resist mask for jthis insulator layer, 
and anisotropic etching is given alternatively. With the process which forms the sidewall spacer 
arranged by one side attachment wall of the above-mentioned gate electrode;, and the insulator 
layer pattern which covers the side-attachment-wall front face of another side from on the 
above-mentioned gate electrode, and extends on the above-mentioned semiconductor substrate, 
and the Salicide technology The process which forms a silicide layer in the above-mentioned 
gate electrode front face of the field which is not covered by the above-mentioned sidewall 
spacer and the above-mentioned insulator layer pattern, and the above-mentioned 
semiconductor substrate front face of the both sides. With the above-mentioned gate electrode, 
the above-mentioned sidewall, and the ion implantation that used the above-mentioned insulator 
layer pattern as the mask It has the process which forms a high-concentration source drain field 
and the low-concentration LDD field which adjoins one side of this source drain field, and is 
arranged in the above-mentioned insulator layer pattern lower layer. 
[0023] 

[Embodiments of the Invention] j 
The form 1 of implementation of this invention is explained about drawing bel^w form 1. of 
operation. Drawing 1 is the cross section showing the structure of the MOS ti-ansistor by the 
form 1 of implementation of this invention. The semiconductor substrate to which 13 changes 
from a silicon single crystal in drawing (a substrate is called hereafter), The field insulator layer 
for isolation by which 14 was formed in the substrate 13, the gate insulator layer by which 15 
was formed on the substrate 13, The gate electrode by which 16 was formed (through the gate 
insulator layer 15 on the substrate 13 and which consists of contest polysilicon, The sidewall 
spacer with which 17 was formed in gate electrode 16 side attachment wall and which consists 
of an oxide film, and 18a and 18b The source field formed in the right-and-left both sides of the 
gate electrode 16 on substrate 13 fr nt face and a drain field, and 19 ar silicid layers, and the 
silicide layer by which especially 19a was formed in the source field 18a frontlface, and 19b are 
the silicide layers formed in the drain field 18b front face. Moreover, the contact hole by which 
20 was prepar d in the layer insulation film and 21 was prepared in the layer ihsulation film 20, 
and 22 are the electr d wiring lay rs by which connection formation was carried out through 
the contact hi 21 at each of the gate lectrode 16, s urce field 18a, and drain field 18b. 



[0024] As shown in dr awing 1 , the gate electrode 16 is the offset structure [formed in the drain 
field 18b and predetermined p sition which carri d out size alienation. Morecjver, silicide layer 
19b formed in the drain field 18b front face is further formed in the predetermined positi n which 
carried out size alienation from the gate electrode 16 compared with drain field 18b. That is, this 
silicide layer 19b is formed in the whole drain field 18b front face except for jthe field of the 
predetermined width of face of the gate electrode 16 side-edge section in dr[ain field 18b. 
Moreover, the contact hole 21 on drain field 18b is formed in a silicide layer jl9b formation field. 
[0025] Thus, the manufacture method of the MOS transistor constituted is sjhown below based 
on drawing 2 - drawing 10 . First after using the LOCOS method for a substrate 13 and forming 
the field insulator layer 14, the gate electrode 16 which consists of the gate insulator layer 15 
and contest polysilicon by the well-known method, and the sidewall spacer 17 are formed one by 
one ( drawing 2 ). Next, after forming for example, Si02 film 23a in the whole surface ( drawing 
3 ), the photoresist film 24 is formed the whole surface on it, and it pattemizes with a phot 
lithography technology ( drawing 4 ). Si02 film 23a of a ground is *****$***4 e d by using this 
resist pattern 24 as a mask, the gate electrode 16 is crossed to substrate 13 front face by the 
side of the drain which covers and adjoins, and the protective coat 23 which jconsists of Si02 
film 23a is formed. The photoresist film 24 is removed after that ( dra w ing 5 j. 
[0026] Next, by forming the Co film 25 in the whole surface ( drawing 6 ), ancj performing RTA 
processing to a substrate 13 after that, the Co film 25 on silicon and the silicjon of a ground are 
made to react, and conversion is carried out to the silicide layer 19 ( drawing! 7 ). Then, after 
20H2 processing removes, a protective coat 23 is removed for the unreacted Co film 25. 
Thereby, the silicide layers 19a and 19b are formed on the substrate 13 silicon with which the 
protective coat 23 was not formed in the front face ( drawing 8 ). 

[0027] Next the photoresist film 26 is formed in the whole surface, and it pattemizes with a phot 
lithography technology. Impurity pouring is performed with ion-implantation from on a substrate 
13 by using this resist pattern 26 as a mask, and source field 18a and drain field 18b are formed. 
The resist pattern 26 used for the pouring mask at this time is gone across and formed in 
substrate 13 front face by the side of the drain which adjoins from the gate Electrode 16, and its 
edge position in the substrate 1 3 front face is closer to the gate electrode 1 6 than the edge 
position in substrate 13 front face of the protective coat 23 used at the time] of silicide layer 19 
formation of a last.process. Thereby, source field 18a and drain field 18b in wjhich the silicide 
layers 19a and 19b were formed, respectively are formed in a front face at thle both sides of the 
gate electrode 16. Although this source field 18a approaches the gate electrode 16 and it is 
formed, the gate electrode 16 and predetermined carry out size alienation, drain field 18b is 
formed, compared with drain field 18b, from the gate electrode 16, predetermined carries out size 
alienation further and silicide layer 19b of a drain field 18b front face is formejd ( drawing 9 ). 
[0028] Next, after removing the photoresist film 26 ( drawing 10 ), the layer irjsulation film 20 is 
formed in the whole surface, and opening of the contact hole 21 is carried out Then, after 
forming the electrode wiring layer 22 in the whole surface so that a contact Hole 21 may be 
embedded, connection formation is carried out through a contact hole 21 by carrying out 
patterning at each of the gate electrode 16, source field 18a, and drain field 18b. At this time, 
the electrode wiring layer 22 is connected through the silicide layers 19a and 19b in source field 
18a and drain field 18b (refer to drawing 1 ). Then, predetermined processing is performed and a 
MOS transistor is completed. j 
[0029] With the form 1 of the above-mentioned implementation, where it covered the gate 
electrode 16 and a protective coat 23 is gone across and formed in substrate 13 front face by 
the side of an adjoining drain, the silicide layers 19a and 19b are formed using the Salicide 
technology. For this reason, silicide layer 19b formed in substrate 13 front face by the side of a 
drain is estranged from the gate electrode 16 by predetermin d clearanc , anld this clearance is 
determined by the edge position in substrate 13 front face of a protective coat 23. Moreover, the 
resist pattern 26 gone across and formed in substrate 13 front face by th side of an adjoining 
drain from the gate electrode 16 is used for a pouring mask in th case f th 1 ion implantation 
for source field 18a and drain field 18b formation. For this reason, drain field 18b estranges only 
the clearance determined by the edge position in substrate 13 front face of tlU resist pattern 26 
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from the gate electrode 16, and is formed. Furthermore, rather than th edge position of a 
protective coat 23, since the edge positi n in substrate 13 front face of the resist pattern 26 is 
close to the gate el ctrode 16, the MOS transistor of the offset structure form d in the position 
which silicide layer 19b of a drain field 18b front face Strang d from the gatje electrode 16 
further rather than drain field 18b can manufacture it easily. 

[0030] Although the silicide layer 19 formed by the Salicide t chnology spr ads a little and is 
formed from the size of the request on a design, as mentioned above, it can jfully take the margin 
on manufacture by forming silicide layer 19b so that it may be made to estrajnge from the gate 
electrode 16 further rather than drain field 18b. For this reason, from a drainjfield 18b front face, 
spread silicide layer 19b, it is not formed even on a substrate 13, and the effect by offset 
structure is not spoiled. The MOS transistor which has the outstanding property having both 
effects of improvement in pressure-proofing between gate drains by offset structure, and 
reduction of the contact resistance by the Salicide technology and the reduction in resistance of 
the source drain fields 18a and 18b by this is obtained. j 
[0031] In addition, although the source drain fields 18a and 18b were formed jwith the form 1 of 
the above-mentioned implementation after forming the silicide layer 1 9, after! forming the source 
drain fields 18a and 18b with an ion implantation using the resist pattern 26, a protective coat 23 
may be used, the silicide layer 19 may be formed with the Salicide technology, and the same 
effect is done so. \ 
[0032] Moreover, although Si02 film 23a was used for the protective coat 23] with the form 1 of 
the above-mentioned implementation, you may use other insulator layers, such as SiN and SiON. 
Moreover, you may make other refractory metals, such as Ti and nickel, silicilde-ize instead of Co 
also in the silicide layer 19. 

[0033] The form 2 of form 2. of operation, next implementation of this invention is explained 
about drawing. Drawing 1 1 is the cross section showing the structure of the MOS transistor by 
the form 2 of implementation of this invention. As shown in drawing 1 1 , in this MOS transistor by 
the form 1 of the above-mentioned implementation, silicide layer 19c is formed also on the gate 
electrode 16. 

[0034] Thus, the manufacture method of the MOS transistor constituted is shown below based 
on drawing 1 2 - drawing 20 . First, like the form 1 of the above-mentioned irr>plementation, after 
forming the field insulator layer 14 in a substrate 13, the gate insulator layer 15, the gate 
electrode 16 which consists of contest polysilicon, and the sidewall spacer 17 are formed 
( drawing 1 2 ). Next, after forming for example, Si02 film 27a in the whole suriface ( drawing 13 ), 
the photoresist film 28 is formed the whole surface on it, and it patternizes with a phot 
lithography technology ( d rawing 14 ). Si02 film 27a of a ground is by using this 

resist pattern 28 as a mask, and the protective coat 27 which consists of SiQ2 film 27a so that 
substrate 13 front face may not be exposed over predetermined width of face from gate 
electrode 16 edge on the substrate 13 by the side of the drain which acjjoins the gate electrode 
16 is formed. Then, the photoresist film 28 is removed ( drawing 1 5 ). 

[0035] Next, by forming the Co film 25 in the whole surface ( drawing 16 ), anjd performing RTA 
processing to a substrate 13 after that the Co film 25 on silicon and the silicon of a ground are 
made to react, and conversion is carried out to the silicide layer 19 ( drawing! 17 ). Then, after 
20H2 processing removes, a protective coat 27 is removed for the unreacted Co film 25. 
Thereby, the silicide layers 19a, 19b, and 19c are formed on both sides of thejgate electrode 16 
on the gate electrode 16 which consists of a polysilicon contest film the subsjtrate 13 silicon top 
with which the protective coat 27 was not formed in the front face ( drawing 1 8 ). 
[0036] Next, source field 18a and drain field 18b are formed with ion-implantaltion by using the 
resist pattern 26 as a mask like the form 1 of the above-mentioned implementation. At this time, 
the r sist pattern 26 is clos r to the gate el ctrode 1 6 than one [ which was gone across and 
formed in substrate 13 front face by the side of the drain which adjoins from the gate electrode 
16, and used the edge p sition in the substrate 13 front face at the time of silicide layer 19 
formation of a last process ] edge position of a protectiv coat 27 ( drawing 1|9 ). Then, like the 
form 1 of th above-mentioned implem ntation, after removing the phot resist film 26 ( drawing 
20 ), the layer insulation film 20, a contact hole 21, and the electrode wiring layer 22 are formed 



one by one (refer to drawing 11 ), predetermined processing is performed, and a MOS transistor 
is completed. 

[0037] With the form 2 of the above-mentioned implementation, on the substrate 13 by the side 
of the drain which adjoins the gate electrode 16, where a protective coat 27 is formed so that 
substrat 13 front fac may not be exposed over predetermined width of facie from gate 
electr de 16 edge, the silicide layers 19a, 19b, and 19c are formed using th jSalicide technology. 
For this reason, silicide layer 19c is further formed also on the gate electrodb 16 with the same 
silicide layers 19a and 19b as the form 1 of the above-mentioned implementation, thus, the gate 
electrode 1 6 top — low — in order to form silicide layer 1 9c [ **** ], reduction in resistance of 
the gate electrode 16 and reduction-ization of the contact resistance to thejgate electrode 16 
can be attained, and improvement in the speed of a circuit progresses further 
[0038] In addition, formation of the silicide layer 19 and formation of the source drain fields 18a 
and 18b could make sequence of formation reverse, and could make other insulator layer and 
other refractory metals silicide-ize also with the material of a protective coat 27, and the 
material of the silicide layer 19 also in the form of this operation like the form 1 of the above- 
mentioned implementation. 

[0039] The form 3 of form 3. of operation, next implementation of this invention is explained 
about drawing. Drawing 21 is the cross section showing the structure of the MOS transistor by 
the form 3 of implementation of this invention. As shown in drawing 21 , the gate electrode 16 is 
made into polycide structure, i.e., the two-iayer structure of polysilicon contest film 16a and 
silicide layer 16b, in the MOS transistor by the form 1 of the above-mentioned implementation. 
In case the gate electrode 16 is formed, after carrying out the laminating of polysilicon contest 
film 16a and the silicide layer 16b by the manufacture method in the form 1 <if the above- 
mentioned implementation, it is made polycide structure by carrying out patterning. It is the 
same as that of the form of the above-mentioned implementation except [ all ] the manufacture 
method of this gate electrode 1 6, and structure. 

[0040] making the gate electrode 16 into polycide structure with the form 3 6f this operation — 
the form 2 of the above-mentioned implementation — the same — low — since silicide layer 
16b [ **** ] is formed also in the gate electrode 16, reduction in resistance of the gate 
electrode 16 and reduction-ization of the contact resistance to the gate electrode 16 can be 
attained, and improvement in the speed of a circuit can be advanced further jFurthermore — even 
if it is short gate length compared with the Salicide technology — being stabilized — low — 
since silicide layer 16b [ **** ] can be formed, the above-mentioned effect ik certainly acquired 
with sufficient reliability j 
[0041] Although the forms 1-3 of the form 4. above-mentioned implementation of operation 
showed the MOS transistor of the offset structure which was made to estrange the gate 
electrode 16 with drain field 18b, and formed it, the offset structure where th|e gate electrode 16 
was made to estrange with a source field shows the example of the MOS transistor using the 
Salicide technology below. By the way, in semiconductor integrated circuit equipment, in order to 
lower power consumption, lowering supply voltage to 5V ->3.3V is performed.] However, when the 
circuit apparatus which is not low-battery-ized with a peripheral device etc. Remains, the input 
output buffer which can receive the external signal of 5V as it is is needed. ! 
[0042] Then, what is necessary is just to constitute so that 5V may not be directly impressed to 
a transistor, even if it is inputted with 5V, without being low-battery-ized by inserting resistance 
29 in the source electrode side of a transistor, as shown in the circuit diagram of drawing 22 . 
Drawing 23 is the cross section showing the structure of the semiconductor device which 
constitutes the input output buffer dealing with 2 power supplies. As shown in drawing, MOS 
transistor 31 to which the source drain field 30 approached the both sides of {the gate electrode 
16 is form d in 3.3V activ region, and MOS transistor 33 of offset structur jwhich source field 
32a estranged with the gate electrode 16 among the sourc drain fi Ids 32a and 32b is formed in 
5V active region. Moreover, the silicide layers 34c, 34a, and 34b are formed in the source drain 
fields 30 and 32a and 32b front face by the Salicide technol gy, respectively, jand c mpared with 
source field 32a, from the gate electrode 16, silicide layer 34a of the source field 32a front face 
of MOS transist r 33 is estranged further, and is formed especially. 



[0043] Thus, in the manufacture method of the MOS transistor by the form jl of the above- 
mentioned implementation, that what is necessary is just to reverse a source and drain side, the 
manufacture method of the semiconductor device constituted can manufacture simultaneously 
MOS transistor 33 of offset structure, and usual MOS transistor 31 easily by giving the Salicide 
process and an ion-implantation process without forming the pattern and the resist pattern 26 of 
a protective coat 23 in the field of MOS transistor 31 then. 

[0044] With the form of this operation, MOS transistor 33 of 5V active region is written as the 
offset structure which estranged source field 32a and the gate electrode 16, the substrate 13 
between the gate electrode 16 and source field 32a plays the role of a parasjitism resistance 
element, and 5V are not directly impressed to a transistor. Moreover, by forming silicide layer 
34a by the Salicide technology of a source field 32a front face so that it may be made to 
estrange from the gate electrode 16 further rather than source field 32a, even on a substrate 13, 
the margin on manufacture can fully be taken and it is not formed [ spread silicide layer 34a 
and ] from a source field 32a front face, thereby, the effect which are reduction of the contact 
resistance by the Salicide technology and low resistance-ization of the source drain fields 32a 
and 32b is acquired, without spoiling an effect with a parasitism resistance element built-in [ by 
offset structure / by the side of a source electrode ] 

[0045] In addition, the forms 2 or 3 of the above-mentioned implementation may be applied also 
in this case, and the silicide layer by the Salicide technology may be formed also in gate 
electrode 16 front face, or the gate electrode 16 may be made into polycide (structure. 
[0046] Moreover, although the source field or the drain field showed the gate electrode and the 
estranged thing, the both sides of a source field and a drain field may estrange the forms 1-4 of 
the above-mentioned implementation with the gate electrode 16 by predetermined clearance, 
respectively, and they may constitute the MOS transistor which the front fate of a source field 
and a drain field was made to estrange from the gate electrode 16 further, and formed the 
silicide layer in it from them with the Salicide technology. 

[0047] The form 5 of form 5. of operation, next implementation of this invention is explained 
about drawing. Drawing 24 is the cross section showing the structure of the (MOS transistor by 
the form 5 of implementation of this invention. In drawing, 13-16, and 20-22 iare the same as the 
form 1 of the above-mentioned implementation, and 35a and 35b are the source fields and drain 
fields which were formed in the right-and-left both sides of the gate electrode 16, and the gate 
electrode 16 is the drain field 35b and predetermined offset structure which carried out size 
alienation. Moreover, 36 was formed in the side attachment wall by the side 6f source field 35a 
of the gate electrode 16. The sidewall spacer used as the 2nd sidewall spacer (A source side 
sidewall is called hereafter) and 37 on the side attachment wall by the side ojf drain field 35b of 
the gate electrode 16 The sidewall spacer which was formed in width of face; thicker than the 
source side sidewall 36 and which similarly turns into the 2nd sidewall spacer (A drain side 
sidewall is called hereafter) and 38 are the silicide layers formed in the front jface of a gate 
electrode and the source drain fields 35a and 35b. \ 
[0048] Thus, the manufacture method of the MOS transistor constituted is shown below based 
on drawing 25 - drawing 32 . First, like the form 1 of the above-mentioned implementation, after 
forming the field insulator layer 14 in a substrate 13, the gate insulator layer 115 and the gate 
electrode 1 6 which consists of contest polysilicon further are formed. Then, Si02 film 39 is 
formed in the whole surface as the 1st insulator layer at about 0.1-0.1 5-micrrometer thickness 
( drawing 25 ). \ 
[0049] Next whole surface etchback by RIE is given to Si02 film 39, and thej sidewall spacers 
39a and 39b are formed in it to width of face of about about 0.1 micrometers! as 1st sidewall 
spacer at the side attachment wall of gate electrode 16 both sides. Then, th^ gate electrode 16 
and th sidewall spacers 39a and 39b are c vered, and Si02 film 40 is formed in the whole 
surfac as the 2nd insulator layer at about 0.1 micrometers - 0.2 micrometerjs thickness. Then, 
the photoresist film 41 is formed the whole surface on Si02 film 40, it patternizes with a phot 
lithography technology and the r sist patt rn 41 which extends from on a gate electrode 16 
formation field on the substrate 13 field by the side of drain field 35b is formed ( drawing 26 ). 
[0050] N xt, by using the resist patt m 41 as a mask, etching removal of the! Si02 film 40 of a 
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ground is carried out by isotropic etching until it becomes about 20~30nm thickness ( drawing 
27 ). Then, after removing the photoresist film 41 ( drawing 28 ), whole surfabe etchback by RIE 
is given and the source side sidewall 36 with a width of face of about about 6.1 micrometers and 
the drain side sidewall 37 with a width of face of about 0.15-0.2 microm ters are formed in the 
side attachm nt wall of the gate electrode 1 6 ( drawing 29 ). ! 
[0051] Next, by forming the Co film 42 in the whole surface ( drawing 30 ), and performing RTA 
processing to a substrate 13 after that, the Co film 42 on silicon and the silicon of a ground are 
made to react, and conversion is carried out to the silicide layer 38. Then, fcjr example, 20H2 
processing removes the unreacted Co film 42 ( drawing 31 ). Next, impurity pouring is performed 
with ion-implantation from on a substrate 13, an impurity is diffused by the fiostheat treatment 
and source field 35a and drain field 35b are formed in the substrate 13 of th4 outside of the gate 
electrode 16 in which sidewalls 36 and 37 were formed ( drawing 32 ). Then, like the form 1 of 
the above-mentioned implementation, the layer insulation film 20, a contact hole 21, and the 
electrode wiring layer 22 are formed one by one (refer to drawing 24 ), predetermined processing 
is performed, and a MOS transistor is completed. j 
[0052] With the form 5 of the above-mentioned implementation, the sidewalljspacers 39a and 
39b with a width of face of about about 0.1 micrometers are first formed in the side attachment 
wall of gate electrode 16 both sides, the sidewall which carries out anisotropic etching of the 
Si02 film 40, and can do it further is formed in the outside of these sidewall 'spacers 39a and 
39b, and the source side sidewall 36 and the drain side sidewall 37 are formed in it Since Si02 
film 40 is beforehand made thin to about 20-30nm thickness by isotropic etcjhing in the field 
about the source side sidewall 36 at this time, sidewall width of face hardly increases, but is 
about about 0.1 micrometers. On the other hand, about the drain side sidewall 37, since it does 
not cover and ********** by the resist pattern 41 in the case of isotropic ejtching, Si02 film 40 
of the field serves as thick sidewall width of face of about 0.15-0.2 micrometers. 
[0053] Moreover, by formation of the above source side sidewalls 36 and drain side sidewalls 37, 
in case the silicide layer 38 is formed with the Salicide technology after that,] it can prevent that 
the gate electrode 16 and the source drain fields 35a and 35b connect too hastily. Moreover, the 
effect of the reduction in resistance of reduction of contact resistance and the gate electrode 
16, and the source drain fields 35a and 35b is acquired by formation of this silicide layer 38. 
Furthermore, width of face is about about 0.1 micrometers, and since source|field 35a spreads 
[ thin ] a little also in the gate electrode 16 direction by diffusion and the source side sidewall 36 
is formed, it can prevent increase of the parasitism resistance by alienation With source field 35a 
and the gate electrode 16. 

[0054] Since width of face is the thick thing which is about 0.15-0.20 micrometers, the drain side 
sidewall 37 serves as offset structure which the gate electrode 16 and drain jfield 35b estranged, 
and its pressure-proofing between gate drains improves, moreover, alienatiori with the gate 
electrode 16 and drain field 35b — if a size exceeds about about 0.20 micrometers, parasitism 
resistance will become large too much and the drive performance of a transistor will fall usually - 
- although size control of 0.2 micrometers or less is unreliable in the thing u^ing a phot 
lithography technology — the form 5 of the above-mentioned implementation — the thickness 
of Si02 film 40 — the width of face of the drain side sidewall 37 — self — in; order to determine 
conformably — a detailed size — reliability — good — easy — controllable 4- this — alienation 
with the gate electrode 16 and drain field 35b — a size is controllable similarly Thus, if it 
controls not to exceed [ the drain side sidewall 37 ] about about 0.20 micrometers for the width 
of face, the MOS transistor of the offset structure which improved will be obtained, maintaining 
the good drive performance of a transistor. | 
[0055] In addition, formation of the silicide layer 38 and formation of the sourbe drain fields 35a 
and 35b could make s quence of formation reverse, and c uld make other insulator layer and 
other refractory metals silicide-ize also in the form of this operation also abolit the material of 
the 1st insulator layer 39, the 2nd insulator layer 40, and the silicide lay r 38 
[0056] Moreover, alth ugh th width of fac shall be set to ab ut about 0.1 rr^icromet rs and 
source field 35a and the gate lectr de 16 shall hardly estrange the source sid sidewall 36 with 
the form of the above-mentioned implementati n By making width of face of the source side 



sidewall 36 thinner than the width of face of the drain side sidewall 37 alienati n with source field 

35a and the gate electrode 16 — a size — alienation with drain field 35b and the gate electrode 

16 — it is good also as a MOS transistor of offset structure smaller than a size 

[0057] Moreover, a source [ of the MOS transistor of the offs t structure shown with the form 

of this peration ] and drain side can b r v rsed, and it can also be made to apply to the input 

output buffer dealing with 2 power supplies shown with the form 4 of the above-mentioned 

implementation. 

[0058] The form 6 of form 6. of operation, next implementation of this invention is explained 
about drawing. Drawing 33 is the cross section showing the structure of the MOS transistor by 
the form 6 of implementation of this invention. In drawing, 13-1 6, and 20-22 are the same as the 
form 1 of the above-mentioned implementation, and 43a and 43b are the soiirce fields and drain 
fields which consist of the high concentration diffusion layer formed in the right-and-left both 
sides of the gate electrode 16 f the gate electrode 16 and predetermined carrjy out size 
alienation, the LDD field 44 which consists of a low concentration diffusion l^yer between them 
adjoins drain field 43b, and this drain field 43b is formed. 

[0059] Moreover, 45a was formed in the side attachment wall by the side of Source field 43a of 
the gate electrode 16. A sidewall spacer (a source side sidewall is called hereafter), The insulator 
layer pattern which 45b covered the side of the gate electrode 16 from on trie gate electrode 16, 
and extended to the predetermined field on the substrate 13 by the side of drain field 43b, and 
46 are silicide layers, especially 46a The silicide iayer formed in the field in which insulator layer 
pattern 45b of gate electrode 16 front face is not formed, and 46b and 46c are the silicide layers 
formed in the front face of source field 43a and drain field 43b, respectively, j 
[0060] As shown in drawing 33 , source 43a is single structure, drains 43b anb 44 are LDD 
structures, source side sidewall 45a is formed in the source side of the gate Selectrode 16, and 
insulator layer pattern 45b is formed in a drain side. This insulator layer pattern 45b is formed in 
the field of the substrate 13 top by the side of drain field 43b with a position |of about 0.15-0.20 
micrometers from gate electrode 16 edge from the gate electrode 16. Moreover, high- 
concentration drain field 43b is formed in the substrate 13 of the outside of insulator layer 
pattern 45b at the substrate 13 of the lower layer [ field / LDD / 44 ] of insulator layer pattern 
45b. 

[0061] Thus, the manufacture method of the MOS transistor constituted is shown below based 
on drawing 34 - drawing 40 . First, like the form 1 of the above-mentioned implementation, after 
forming the field insulator layer 14 in a substrate 13, the gate insulator layer i5 and the gate 
electrode 1 6 which consists of contest polysilicon further are formed. Then, for example, Si02 
film 45c is formed in the whole surface as an insulator layer at about 0.1-0.15-micrometer 
thickness ( drawing 34 ). 

[0062] Next, the photoresist film 47 is formed the whole surface on Si02 film! 45c, it patternizes 
with a phot lithography technology and the resist pattern 47 which extends from on a gate 
electrode 16 formation field on the substrate 13 field by the side of drain field 43b is formed 
( drawing 35 ). Si02 film 45c of a ground is ********** e d by RIE by using this resist pattern 47 
as a mask, and source side sidewall 45a is formed in the side attachment wall by the side of the 
source field 43a formation schedule of the gate electrode 1 6 at width of face of about about 0.1 
micrometers ( drawing 36 ). I 
[0063] Then, when the photoresist film 47 is removed, insulator layer pattern 45b which is 
wearing the side of the gate electrode 16 and extends from on the gate electrode 16 on the 
substrate 13 by the side of drain field 43b remains. This insulator layer pattern 45b is arranged 
so that the edge on the substrate 13 may come to the position of about 0.15t0.20 micrometers 
from gate electrode 16 edge ( drawing 37 ). Next, by forming the Co film 42 in the whole surface 
( drawing 38 ), and p rforming RTA processing t a substrate 13 after that, th Co film 42 on 
silicon and the silicon of a ground ar made to react, and conversion is carried out to the silicide 
layer 46. Then, f r example, 20H2 processing removes the unreacted Co film |42 ( drawing 39 ). 
[0064] N xt, impurity pouring which pours in Lynn with the i n-implantati n frjom a substrate 13 
in energy;100 - 150keV and iru cti n-rate;1x1013 to 1x1014-/cm2 is performed, an impurity is 
diffused by the posth at treatment, source field 43a is formed in the substratfe 13 of the outsid 



of source side side wall 45a, and drain field 43b is formed in the substrate 13|of the outside of 
insulator layer pattern 45b. At this time, simultaneously, the LDD field 44 of low concentration, 
for example. Lynn c ncentrati n,;1017-1018-/cm3 adjoins drain field 43b f an'd is formed also in 
the lower layer substrate 13 of insulator layer pattern 45b ( drawing 40 ). Then, like the form 1 of 
the above-mentioned implementation, the layer insulation film 20, a contact hole 21, and the 
electrode wiring layer 22 are formed one by one (refer to drawing 33 ), predetermined processing 
is performed, and a MOS transistor is completed. 

[0065] With the form 6 of the above-mentioned implementation, insulator layier pattern 45b is 
made to extend from on the gate electrode 16 on the substrate 13 by the sile of drain field 43b, 
and the source drain fields 43a and 43b and the LDD field 44 are formed witti an ion implantation 
by using this insulator layer pattern 45b, source side sidewall 45a, and the gJte electrode 16 as a 
mask. That is, through insulator layer pattern 45b, the LDD field 44 is a diffusion layer by the 
impurity poured in from the substrate 13, and can set the concentration as d desired value by 
optimizing the conditions of the thickness of insulator layer pattern 45b, and jthe energy in the 
case of an ion implantation. j 
[0066] Moreover, the LDD field 44 in which such concentration control is possible can form 
simultaneously with the source drain fields 43a and 43b with an ion implantation once, and 
manufacture is easy. For this reason, the parasitism resistance in the substrate 13 between 
drain field 43b and the gate electrode 16 can control easily by controlling the concentration of 
the LDD field 44. Therefore, at the source field 43a side, increase of parasitism resistance can 
be prevented like the form 5 of the above-mentioned implementation, and by the drain field 43b 
side, the MOS transistor whose pressure-proofing between gate drains improved is obtained, 
maintaining the good drive performance of a transistor. 

[0067] since [ moreover, ] insulator layer pattern 45b is greatly formed as a pouring mask in the 
case of an ion implantation from gate electrode 16 edge which becomes effective not only from 
an outside field but from the real gate electrode 16 — the margin on manufacture — large — 
becoming — alienation with the gate electrode 1 6 and drain field 43b — a size — a detailed size 
— controlling — being easy — the controllability of parasitism resistance improves further 
[0068] Furthermore, it can have the effect of the reduction in resistance of reduction and the 
gate electrode 16 of contact resistance, and the source drain fields 43a and 43b collectively by 
formation of the silicide layer 46 using the Salicide technology. 

[0069] In addition, formation of the silicide layer 46 and formation of the source drain fields 43a 
and 43b could make sequence of formation reverse, and could make other insjulator layer and 
other refractory metals silicide-ize also with the material of an insulator layer! 45 and the silicide 
layer 46 also in the form of this operation. 

[0070] Moreover, if the electrode wiring layer 22 is connected to connecting on the gate 
electrode 1 6 in a silicide layer 46a formation field, reductionHzation of contadt resistance with 
the gate electrode 16 and the electrode wiring layer 22 can be attained further. 
[0071] A source [ of the MOS transistor shown with the form of this operation ] and drain side 
can be reversed further again, and it can also be made to apply to the input output buffer of 2 
power supply reactions shown with the form 4 of the above-mentioned implementation. 
[0072] | 
[Effect of the Invention] According to this invention, at least one side of a source drain field is 
estranged with a gate electrode as mentioned above. Since the silicide layer By the Salicide 
technology of the source drain field front face concerned was further estranged from the gate 
electrode rather than the source drain field concerned, without spoiling the effect of a gate 
electrode being offset structure, reduction of the contact resistance by the Salicide technology 
and low resistance-ization of a source drain field can be attained, and it has the property which 
was excellent at high speed — a semic nductor device is obtained 
[0073] Moreover, since a source field approached with a gate electrode and a! drain field 
estrang d with a gate electrod according to this invention, the semiconductor device having the 
effect of th b th sides of improvement in pressure-proofing between gate drains by offset 
structure, and reducti n of the contact resistanc by Salicide technology and the reduction in 
resistanc of a source drain field which has the property which is excellent at high speed is 
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obtained. 

[0074] According to this invention, estrange a source field with a gate electrpde and m re ver, 
the silicide layer by the Salicide technology of a s urce field front face Since the MOS transistor 
further estranged fr m the gat electrode rather than the source field was arranged in the input 
output buffer which receives an external signal, [t is possible for a parasitism resistanc element 
to be built in a source electrode side, and to receive the external signal which is not low- 
battery-ized, moreover reduction of the contact resistance by the Salicide technology and low 
resistance-ization of a source drain field can be attained, and the semiconductor device which 
has the property which was excellent at high speed is obtained. j 
[0075] Moreover, according to this invention, since the silicide layer by the Sjalicide technology 
was formed also in the gate electrode front face, reduction in resistance of a gate electrode and 
reduction-ization of the contact resistance to a gate electrode can be attained on it and 
improvement in the speed of a semiconductor device can be further advanced to it. 
[0076] moreover — even if according to this invention it writes as the two-liiyer structure on 
which the potysilicon contest film and the silicide layer carried out the laminating of the gate 
electrode, and deposited it and is short gate length — being stabilized — low — a silicide layer 
[ **** ] can be formed in a gate electrode, and the effect of the reduction in 1 resistance of a 
gate electrode and reduction-izing of the contact resistance to a gate electrpde can be certainly 
acquired with sufficient reliability 

[0077] Moreover, since the sidewall spacer by the side of a drain field forme<j in width of face 
thick than the sidewall spacer by the side of a source field, according to this jinvention, the 
semiconductor device which has the property which can aim at prevention ot increase of the 
parasitism resistance by the side of a source electrode and improvement in pjressure-proofing 
between gate drains, and can moreover attain simultaneously reduction of thfe contact resistance 
by Salicide technology and low resistance-ization of a gate electrode and a source drain field, 
and which is excellent at high speed is obtained. 

[0078] Moreover, maintaining the good drive performance of a transistor, sincle the sidewall 
spacer by the side of a drain field was formed by the width of face of the siz^ which does not 
exceed about about 0.2 micrometers according to this invention, improvement in pressure- 
proofing between gate drains can be aimed at, and the property of a semiconductor device 
improves further. 

[0079] Moreover, according to this invention, since the sidewall spacer by the side of a source 
field was formed by width of face with a size of about about 0.1 micrometers ! increase of the 
parasitism resistance by the side of a source electrode can prevent certainly! and the property 
of a semiconductor device improves further j 
[0080] Moreover, since the MOS transistor which formed the sidewall spacer jby the side of a 
source field in width of face thicker than the sidewall spacer by the side of a jdrain field was 
arranged in the input output buffer which receives an external signal according to this invention, 
It is possible for a parasitism resistance element to be built in a source electrode side, and to 
receive the external signal which is not low-batteryHzed. And the semiconductor device which 
has the property which can attain simultaneously reduction of the contact resistance by the 
Salicide technology and low resistance-ization of a gate electrode and a sourfce drain field, and 
which was excellent at high speed is obtained. 

[0081] Moreover, according to this invention, form a sidewall spacer in the source field side of a 
gate electrode, form an insulator layer pattern in a drain field side, and a drairi field is written as 
LDD structure. Reduction of contact resistance can prevent increase of the parasitism 
resistance by the side of a source electrode, can aim at improvement in pressure-proofing 
between gate drains, maintaining the good drive performance of a transistor, dnd moreover 
according to the Salicide technology, The semic nductor devic which has th? property which 
can attain simultan ously low resistance-ization of a gate electrode and a source drain field, and 
which was excellent at high sp ed is obtained. j 
[0082] Moreover, according to this invention, sine th sidewall spacer was formed by width of 
fac with a size of about about 0.1 micrometers, increase of the parasitism resistance by the 
side of a source electrode can prevent certainly, and the property of a semicpnduct r devic 
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improves further. j 
[0083] According to this invention, to the drain field side of a gate electrode j moreover, a sidewall 
spacer Since the MOS transistor which formed the insulat r layer pattern inlthe source field 
side, and made the source field LDD structure was arranged in the input output buffer which 
receives an external signal, It is possible to receive the external signal by which parasitism 
resistance by the side of a source electrode is not low-battery-ized by increasing. And the 
semiconductor device which has the property which can attain simultaneously reduction of the 
contact resistance by the Salicide technology and low resistance-ization of a gate electrode and 
a source drain field, and which was excellent at high speed is obtained. I 
[0084] According to this invention, cover a gate electrode, cross it to an adjoining semiconductor 
substrate front face, form a protective coat, form a silicide layer with the Salicide technology, 
and with moreover, the ion implantation using the resist mask At least one sijde forms a gate 
electrode and the estranged source drain field, and, moreover, the edge position of the above- 
mentioned protective coat is written as the position which is distant from a gate electrode from 
the edge position of the above-mentioned resist mask The silicide layer of tijie source drain field 
front face which estranges with a gate electrode and is formed by the ability jfully taking the 
margin on manufacture The effect prevent being spread and formed rather than a lower layer 
source drain field, and according to offset structure, The semiconductor devijce which has the 
property excellent in the high speed having the effect of reduction of the contact resistance ^ w 
the Salicide technology and the reduction in resistance of a source drain field can be 
manufactured certainly easily. 

[0085] Moreover, a protective coat is formed so that a semiconductor substrate front face may 
not be exposed over predetermined width of face on the semiconductor substrate which adjoins 
a gate electrode from a gate electrode edge according to this invention. Form a silicide layer 
with the Salicide technology and with the ion implantation using the resist mask At least one side 
forms a gate electrode and the estranged source drain field, and, moreover, the edge position of 
the above-mentioned protective coat is written as the position which is distant from a gate 
electrode from the edge position of the above-mentioned resist mask. The si icide layer of the 
source drain field front face which estranges with a gate electrode and is formed by the ability 
fully taking the margin on manufacture The effect prevent being spread and formed rather than a 
lower layer source drain field, and according to offset structure, The reduction and the gate 
electrode of contact resistance by the silicide layer having been formed in the gate electrode 
front face and the source drain field front face by the Salicide technology, Th;e semiconductor 
device having the effect of the reduction in resistance of a source drain field jwhich has the 
property which was excellent at high speed can be manufactured certainly easily. 
[0086] Moreover, according to this invention, after forming the 1st sidewall spacer in the side 
attachment wall of gate electrode both sides, the 2nd insulator layer is formejj on it, 
alternatively, by isotropic etching, the thickness of the 2nd insulator layer on jthe 1st front face 
of a sidewall of one side is decreased, whole surface anisotropic etching is carried out after that 
and the 2nd sidewall spacer with which width of face is different by right and left on a gate 
electrode side attachment wall is formed, for this reason, alienation with a gate electrode and a 
source drain field — the semiconductor device which has the property which jcould control the 
size with sufficient reliability by the detailed size easily, and was excellent at high speed can be 
manufactured certainly easily 

[0087] Moreover, according to this invention, a sidewall spacer is formed in th|e one side of a 
gate electrode, an insulator layer pattern is formed in the other side, and a hi^h-concentration 
source drain field and the LDD field arranged in an insulator layer pattern lower layer are 
simultaneously formed with an ion implantation, for this reason, alienation with a gate electrode 
and a source drain field — the controllability in the detailed size in a size improves, and th 
concentration of a LDD field can control with sufficient reliability easily The sfemiconduct r 
device which has by this the property which was excellent at high sp d can be manufactured 
certainly easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any ! 
damages caused by the use of this translation. ; 

LThis document has been translated by computer. So the translation may nbt reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the structure of the semiconductor device by the 
gestalt 1 of implementation of this invention. j 
[Drawing 2] It is the cross section showing one process of the manufacture Method of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 3] It is the cross section showing one process of the manufacture method of the 
semiconductor device by the gestait 1 of implementation of this invention. 
[Drawing 4] It is the cross section showing one process of the manufacture rinethod of the 
semiconductor device by the gestalt 1 of implementation of this invention. ! 
[Drawing 5] It is the cross section showing one process pf the manufacture rinethod of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 6] It is the cross section showing one process of the manufacture rinethod of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 7] It is the cross section showing one process of the manufacture Method of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 8] It is the cross section showing one process of the manufacture Method of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 9] It is the cross section showing one process of the manufacture method of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 10] It is the cross section showing one process of the manufacture! method of the 
semiconductor device by the gestalt 1 of implementation of this invention. 
[Drawing 11] It is the cross section showing the structure of the semiconductor device by the 
gestalt 2 of implementation of this invention. j 
[Drawing 12] It is the cross section showing one process of the manufacturejmethod of the 
semiconductor device by the gestalt 2 of implementation of this invention, j 
[Drawing 13] It is the cross section showing one process of the manufacturejmethod of the 
semiconductor device by the gestalt 2 of implementation of this invention. 
[Drawing 14] It is the cross section showing one process of the manufacturejmethod of the 
semiconductor device by the gestalt 2 of implementation of this invention. 
[Drawing 15] It is the cross section showing one process of the manufacturejmethod of the 
semiconductor device by the gestalt 2 of implementation of this invention. 
[Drawing 16] It is the cross section showing one process of the manufacture [method of the 
semiconductor device by the gestalt 2 of implementation of this invention, j 
[Drawing 17] It is the cross section showing one process of the manufacture jmethod of the 
semiconductor device by the gestalt 2 of implementation of this invention, j 
[Drawing 18] It is the cross section showing one process of the manufacture Method of the 
semiconductor device by the gestalt 2 of impl mentati n of this invention. 
[Drawing 19] It is the cross section showing one process of the manufacture ^method of the 
semiconduct r device by the gestalt 2 of implementati n f this inventi n. 
[Dra wing 20 ] It is the cross secti n showing one process of the manufacture method of the 
semiconductor device by the gestalt 2 of implementation of this invention. 



[Drawine 21] It is the cross section showing the structure of the semiconductor device by the 

gestalt 3 of implementation of this invention. j 

[Drawing 22] It is the circuit diagram of the semiconductor device by the gestalt 4 of 

implementation of this invention. j 

[Dr awing 23] It is the cross section showing the structure of the semic ndukor device by the 

gestalt 4 of implementation of this invention. j 

[Draw [ngJ24] It is the cross section showing the structure of the semiconductor device by the 

gestalt 5 of implementation of this invention. 

[Drawing 25] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 5 of implementation of this invention. \ 

[Drawing 26] It is the cross section showing one process of the manufacture method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing 27] It is the cross section showing one process of the manufacture; method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing 28] It is the cross section showing one process of the manufacture 1 method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing 29] It is the cross section showing one process of the manufacture; method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing 30] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing 31] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing 32] It is the cross section showing one process of the manufacture method of the 

semiconductor device by the gestalt 5 of implementation of this invention. 

[Drawing33] It is the cross section showing the structure of the semiconductor device by the 

gestalt 6 of implementation of this invention. 

[Drawing 34] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 35] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 36] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 37] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 38] It is the cross section showing one process of the manufacture I method of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 39] It is the cross section showing one process of the manufacture! method of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 40] It is the cross section showing one process of the manufacture Imethod of the 

semiconductor device by the gestalt 6 of implementation of this invention. 

[Drawing 41] It is the cross section showing the structure of the conventional semiconductor 

device. 

[Pawing 42] It is the cross section showing the structure and the manufacture method of a 
semiconductor device by conventional example of another. 

[Drawing 43] It is a cross section explaining the trouble of the conventional semiconductor 
device. 

[Description of Notations] j 
13 Semiconductor Substrate, 15 Gate Insulator Layer, 16 Gate Electrode, 16*1 A polysilicon 
contest film, 16b A silicid layer, 18a Source fi Id, 18b A drain field, 19, 19a, l!9b, 19c Silicide 
layer, 23 A protective coat 26 The resist pattern as a resist mask, 27 A protective coat, 32a A 
source field, 32b Drain field, 33 A MOS transistor, 34a, 34b Silicide layer, 35a Source field, 35b A 
drain field, 36 The source side sid wall as 2nd sidewall spacer, 37 The drain sjde sidewall as 2nd 
sidewall spacer, 38 A silicide layer, 39 Si02 film as the 1st insulator layer, 39^, 39b The 1st 
sidewall spacer, 40 Si02 film as the 2nd insulator layer, 41 A resist pattern, 43a A source field. 



43b Drain field, 44 A LDD field and 45a A sidewall. 45b An insulator layer pattern, 45c Si02 film 
as an insulator layer, 46, 46a, 46b. 46c A silicide layer, 47 Resist patt rn. 



[Translation done.] 
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£ t c ± §2 y - h 3 & ^ 6 si u £ t> co x $> * ♦ 

CO 0 0 8 ] C0)«B©tt#«2fC«3¥3J#»ett, 

y- h 8® <t ^ &a»HEtt r mm u £ t> <o r * * . 

( 0 0 0 9 ] C®£in®tt$83fc:ft*¥»*£Btt. 

sr^tr^^sn^y- husi:, c<oy-h^^<o^ 
mizf&tfLstiiz y-* • f k >mmt. c©y-x- 

F K 'J tf-f Ftt*£J:0#rt<**lfcx 

x'J-*< Ffi£, KV-XfiM* 0 t)$6tCi:8Hy- h 

(0 0 10] CC0&^<0Iff#E4(;:&*#i&#gBfi, 
y-h$@Hffi(Ct>, -tfU+M FttffffcJ:* v'Jtt-T F 
®£f£fiJtL£:t><OT£-&. 

[0 0 11] C©*W«l»*JH5(C«R*i|iW**B(i. 

y-h^@$^tj^ui3>^ < i:->'j'y--r Hst*«fBe t 

(0 0 12] C(D%^<D39^JI6 ICffi*¥<B#&BI£. 
¥8 fix 'J 3 >^6J5K*¥35«e««±lc. y-hlfeSJ^ 

^^ot^^nty-hisi, ccoy- h m @ ^ ma 



1 0 - 1 1 6 9 8 6 

6; 

fflic»fiRa tifcy-^ • H Utr ccoy-x • 

F K >^«^5J:^±Ey- ^ScoS®!C-tf'J-y-f F 
Affiled; O^fifc^nfcx'J thjf KB«!:**l. ±EtM 
F0*-;ua**--*a)3S. £E F -f 
F2*-;i/;*^-tt£, ±Ey-*®#ffi!l<o-tM F V* 

[0 0 13] C(03B91<Olfftf S 7 

F U< F**f;UX^-tf£. ftO. 2 

10 [ 0 0 1 4 3 C®ftOT0ffi*98£ffi*¥«*£Bfi. 

(0 0 15] cco^^cof^^ig icffi-s^^ft^Qti, 
s^iT^^jn^y-htfit, c<oy- f^mm 

<Offif)M(c fl5js££ n^-tf^r Fr>,> — Ji/7.^. — c£># 

F V< >^«^^^±Ey- H^^co^Sf-itM tt< F 
F^^-^X^-ltCDoB. 4E7-zm^(&JOtt'i' F 

[0016] co^^(0S3^^i oic^i^^^ge 
@li$:^LT^^$n/S:y- HtSt, C<DY- b&m 

<o-^<ommzm^zt\it^4 FC7#-ju^^-itt. 
30 ±ey- Faffi±a>6tea©«B*ffi*noT±e*iS 

tt«/t$r->©*fflK»fc;£*T!* FU-f >©^i. Ceo 
F K >ffl«CIB*tT±E«iaJWy^->TJ3(C®^ 
$n5LDD««i, ±Ey-iF«aw±E«»BI^5' 

J:E F U-f >««©aiBfc-^ , Jj-*< FttfRCJ: 0 J&fi££ 
tlfci/'Jlf-f KHi, &WT4!t>cOT^^, 
(0017] C<OSg*E<7>g83fc£il 1 tr^-S^iQ^^g 
40 tt. F^^-^X^-U-filttO. lymgitOti 

[0 0 18] C(0%^(OIfl^Jlil 2*C^S^^^gH 

tt. m»fiv*j 3>**€»j«-s#|i»fra«±ic. y-Fig 

to - ^ co (sy a t - & fi£ 5 ti ft it -f ! F o * - ;u x ^ - it <h , 
-Lffiy- h«fii±a^^<a*«)fillfeaEiE&HoT±E*i9 

-^^^-ij-o^flifcjBiasna f u-r >«*t. ±e 

te«K/^->©^v(||i|CigfijEsinsy--^ffl«t, ceo 

0 y-x««c»»tr±Eift«i»/^- >TEicje^<* 



( S ) 
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>^»J«$*lT^<t^«*. ±E7-X«*. 4iJ:tf± 

tt©* Affi*Ay 7 7 rt IC L fc *> <D T 
CO 0 1 9] CeD£9]0>!ff$« 1 3 fC&*#<&#£[Q<£> 

y- Kia^K€:^LTy- hs&£^fi*-f *x&£* ± 
^t^sji^^^lt. uuim HttWict o±Ey- 

W l , i: ^.ffl .gjjjs <t> jvg 4* in .£.£.§5 -7* (n aa gg 
[ 0 0 2 0 ] CO|g9jCD®#JI 1 4 iZ&Z¥i$frmR<7) 

mass •> u 3 >a><&j«s*3j#a«±i;:. 20 
y- try- h8©£j&fijtT*m<h, c 

0. ±Ey- h&8£3ofc£tf^Offi®<3±E¥&#g 
«M(Ci/'Jtf'f FJBSr#J«T*X«i:. l^vXFTX 

^*ffl^fc-f *>ttA(c«t ±Ey- bxmtmmn 

iteuyxhvx^roiaa^^Miaffir 30 

[0 0 2 1 ] CCD^^(D0?*3I l 5 Cft£4&<0#£B4) 
§3ifi^r£li, ¥»**«±<Di9ffi**l;:y- hfifi*® 

icS&KOiM FO*-;UX^-tt£^fi£T*X?§<t:. £ 
^TiffiY- F3®£cfctf±E$fl 1 F**-JUX 

D. JtEy- hS«©*«©±EW 1 ©tM H^*-^ 
«iS(c*$^*±E»2 OlftftJHS. igtttt<Cl8/?&tt*P» 
<*#£X8<b, *-ofc±E8 2 (0*e®H££ffi&;£t£x 

^-tl-«:IBJ«-r*xet. ■fr'Jlt'f FttffilCfcO. J:E 
y- hM*B5*,fcO<±ES 2 4>-!t*f K^t-;^^- 

*^ii©±EH i ®*a5«aasK^uit-r fjs 

ISt. ±Ey- FQ££J:tf±E&24>lM F9*- 50 



Fl/-f>M&j|j«t4Iii:, sw-r-stiCD-e^s, 

[ 0 0 2 2 ] C&n9l0)m#9l 6lZft&¥U&&1Et<D 

±Ey- Faaa-aiDtosfceKanatf-r f?*- 
jux^-D-t, ±Ey- h«s±^6te35ro«iaaffit 

noT±E*W«c«*±lcSft-r4tt«IKA^->t£ 
JB^c-T^Xgi:. -tl- >J It-f K^ffilcj: 0. ±EU"fF£ 
*-AX^--!t*5J:tf±E»liK/t^->-Cin*3nTti 
fc^fcttfl), ±Ey- h«B*E*5«fcar*0>ii?il»<D±E 

*©#«KaffiiC">u^-f KCft^rt-rsxat. ±e 

y-F^JS, ±EtH p F£*-fJK *J:tf±EififclR/c 



i T5* 



fc»asuT±Eiftiajis^^->TJBJcEift* n*fiiQflr 

[0 0 2 3 ] 

[^^©nfifico^ai] 

MOSfih7>y^^O«Jl^TtKMT*4. BHC 



3±icy-htfe^mi 5 



1t¥- F*ft&&, 1 6 lig£ 1 

a, i 7^y- h@«5 1 6^^tr^js)c$n^, Kfb^^ 

6fi)t^-tf< H O^-JUX^-d, lSa^^O^lSb 

nfcv-^ffl**j:r;KK i9iiv«j-^<H 
Sr. »c i 9 a liv-xfflaji 8a*iii:Msnfc 

v'J^i'K^, 1 9 b(4H K|>«« 1 8 b«flB*c:Jgfi£ 

2 1 o iciatt 6|n^3 

2 2liD>^^h^-^2 1 #lty-hiil 6, 
7 -X©« 1 8 a *5J:tf H U<|>Mtt 1 8 bto*tx?ti 



[0 0 2 4 ] 0 1 (C^rf$C. 



1 8 btmfe0^fe®Wlsft&62lZMf8.2tl£: 



|y- 1 6 tt. H U 



H K >®« 1 8 bli 
b \ts H K >fitt 1 8 



ic ^J5£ $n/i>»j if < h© i 9 
b <htt:^T. y- h^S 1 6 *»! 

ffi^*(C®jsKStl-5. H|u^>@iai8b±cD3 
h*-;P2 1 li, xUlfjf HB 1 9 b»)««ttrt 



i 



9 



< 6 > ftmW- 1 0 - 1 1 6 9 8 6 



( 0 0 2 5 ] C<7)t8fc#}fi££n£MO SM b y>i/Z9 
1\ Sfi 1 3fcLOCOStt$flH>T7-f-;i,Kta«Jl 

5, #'J->'J DV^saay- HSffii 6. 

K^-^A^-tM 7 fcfll&^fifc?-* (B2) . £ 
C. £ffi(CW*.l*. S i O: JR 2 3 a £ (a 

3) . *<D±<D£fttZX b l/y7 KJ&2 4 * 

MJy^77Ylt«l: ( fcD/^->ftt5 (04) . C 10 
© X K '/^->24477^ t LTT*&<D S I O 
J23aJl7f>^lT, y- KSH 1 6 £SoT 
& & t* -5 K U -f >$l(D&WL l 3 36 SB fC 21 o T, S i O, 
R 2 3 a ft>£fijg&ftl&IR2 3 ZMtiitZ. K U 

>Xhi2 4$^T5 (05) . 

[ 0 0 2 6 ] , £S5 C CoH25 £.JRJ* I- (.0 
6) , Sfil 3 IC R T A^^^^-TC chfCct 

0, 5/'jD>iOCo«l2 5i:TJlSflDy'JD>i€S« 
Sttxy-fr-f KB 1 9fC*«;*tt3 (07) . C<D&, 

>±lCx 'J-fr-f KB 1 9 a . 1 9 b#fl£j££n* (0 
8) . 

[ 0 0 2 7 ] *lc. iIC^hl/y7hI2 6$^U 

UisZb '/^->26*7^^iLt. ££ 1 3±^ 

8 aiiA^HU-f >ffl*l 8 b&«l*r*. CWifS 
A?A**CfflHfcU>?X bK9-> 2 6 (4. y-K^@ 30 
1 6 ±*6B»ttT* FK 1 3 Affile So-C 

f^^sn. -e-cosK 1 3Sffir<o^«B(4sti, mxn<n 

S"Jtf-f KB 1 9 ^fifi^(C^b^ftBJR 2301^13 
CtlKJ: 0 . y- K^S 1 6 OH AC SffiO 

•j t*-r kb 1 9 a . i9b^tnfni^$n/iv-^ 

fH«l 8 a*J:tf HU-f >«ttl 8 b*«Jg0fi*na. c 
<DV-X«* 1 8 afiy- h^ffil 6 ICifi fgUT f^fi3c$ 
tlStf. K L"f >&tt 1 8 b(4y- KS& 1 6 &iff&0!) 
^^^P5]UT^fiJt$n, HU-f >«* 1 8 baffiO^'J 40 
It'f KBl9btt. KU-f >«tt 1 8 b tlt^T. y- 

(09) . 

(0028} *hU>?XhB!26 

(sio) , ^sBfcera»f3kn2 o^^^u. n>** 
^*-->y-r* c tfcfc 0 , 3 k*-;u 2 1 & 

^UTy-hSSl6. y-X«*18a. KK>« 

* 1 8 b<ozn?tuztem&&Tz>. cotz. v-a 50 



1:0 

1 8 a K l/-f>«fc 1 8 b IC*5UTi4. 

B«B2 2»4x«JlM KB 1 & a. 19b€^lTtt« 

( 0 0 2 9 ] ±EHilgcO^$g i Ttt, RK«2 3ty- 

'J-tf-f KB 1 9 a , 1 9b&Mf6. COfcfcKK 
>^<0£ffi I 3 XffifCJBJ5££*il£ ^'Jtt-fKBl9b 
14. W*tt«PJ]£«Ty- 1 6**S8fflL. C CD 
ttfflSEI8(4. §M2 3a®T<7)^giS&©tr 

ctox^^^ns. v +zmw 1 8 a £<fctf b V 
<>M4t 1 8 bJ^dcO^^O-f 4->j£Aa)BE. y- h« 
& 1 6 ±a>6B»f* HK^lSl 3S©iC®[o 
n5*4nfcl/y^h-/^4>2 6 *ttAVX5Mc*l 
tv*. KVY i 8 bi4. ^AM/\y 

-> 2 6 Ogfc 1 3&ffiT<0$gfl&®ic£oTfc££*a 

zmrAmmtitf* y- Km® i| 6 ^sBBi/rwsn 

<D»affilBtt* ^6112 SO^^^IEctO fe, y-h* 
ffi 1 6fCifiHt)<DT**fca&.; K U<f l 8 b^i 

Ox'JiM KB I 9 bA«, K U-f >** 1 8 b «fc 0 fc£ 

■fe y HOiSOMO SB K 5 >5?X^^e«(c8«itT# 

( 0 0 3 0 ] IJ-'J-tM KS^d.toTJKfiS^tl'Sx'Jtf* 
-f KB 1 9 14, «tf J:©ffi3d*ffi* 9S*t£#-3T» 

8 b J; 0 t>S «=>icy- l|6^5«fSB***«ICi/ 

u^-rKBigb^^Bjc-r^diitcio. sait±o-7- 

v>A* + »irtttl*, COfc«|. x'J-^-f HJB 1 9 b** 
K U-T >^J« 18b«i^e,Ml3 iCJTffi^oT 
JBfi£$n^C«i:(4/ t c<, 3f7-fely h«itlCj:e»«*a 
^^Ci:t4^^. cniz J: 0 , l^-7-fe y KttiitZct-&y 

3>^^ KS^O^^^efctjeyi-A • FH>i«l 8 
a. 1 8 b©fi*ttfti<©. **<0«ft*4r«*»O«tl 

( 0 0 3 1 ] *t*5, 2:£fttt4>ij&tt 1 TI4, v 'J K 
Bl9^^fiEL/5:^, • | K U<> |R«t 1 8 a . 1 

8 b *®efcl,fc#, l'-/Xh'i/^->2 65ffl^T< 
*>ftAfC<fc 07-X • KU<!>«« 1 8 a . 18b$ 
»fi6Lfc»(C. *H1H2 3 tffljur^'J^-f Kflt«(C«k 
Oy'J^-f K01 9Sigfi£LtM<, 

[ 0 0 3 2 3 ±aESIBfid»fi8 1 ri4»ffl«2 3C 

S i 0 : I82 3 a tm^tttf* S i N. SiON5fft!i<D 

ift»ffli*ffli»r t» j-> »j -fr-r kb i 9 can 



1 1 

coo 33] mm<omm2. &tc. c<r>%y\v>%m<?>& 

©JBte 2 £,fc*MO S S! h 7 > vX^CDJSif S^T^r® 
0T&£. 0 1 1 (Cm-fflllC. JiGHKOlgailCJ:^ 
M0Sfflh7>yX*IC*JOT, 6 ± (C ^ 

[ 0 0 3 4 ] :o*CW*5n4MOSSh7>y7^ 
©Si£;£&£0 l 2 -0 2 0 (Cg:*t>T fc tkT. $ 
r, ±SE£Bg©^!2g 1 £pJJ«IC. «« 1 3 - JP H 

iftttM 1 4£gfiEL/:^. y- h*fe&& 15, #iJ->U 
□ >^5fiE5y-h«Sl 6, *J«fcC^*-Y H ■> *-;iX 
^-tt 1 7 (0 1 2 ) . ^C, ftffilCWAtf 

S i 0,182 7 a €r»fi6Lt* (0 1 3) . *-©±0O£ 
SlC^ht/y^ H 18 2 8 £ J£ JSfc L , * h 'J V y 7 7 -f 8 
fRIC* D/t*->ffcf * (0 14) . COU^X b • ^ 
2 S'o ci/T T i& S i O t i2 7 a £ x 
y>>yit, 1 6 CBtt-T* H U< >«d© 

ste i 3±c, y- h«s 1 6»s^^ffieo«icso 
tss i smmw&mLK^mizs i o,«2 7 ad»<s> 

8 (0 15) . 

[ 0 0 3 5 ] iIi;CoBS2 5^^fifcL (0 1 

6) . Sffii 3CRTA^^^iST:ii:ct 

0, > 'J □ >±CDC ol8 2 5 <hTJfc<0'>'J 3>££El£ 
£#->'J HQ 1 9 (C&fi*;*-**) (0 17). CCD 

*LfcK, «^T. «SH2 7$^T*. cine* 

y-htsi 6 ©Mr. ^©tc^si^2 7*t»gfc 

A»5J**y- hSfil 6±£CS/'J-*-f KHl 9 a , 1 

9 b, 19c #f&fi£2na (018) . 

[ 0 0 3 6] ±zznm<»®m i tisa«cuyx h 

• K9-> 2 6 LT-f *>&AfctC<fc 0 V- 

xmm i 8 a ^ictot h u-omm 1 8 t> s^bst*, c 

©£€, l/y^h • A^->2 6li, y-h^ll 6i 

n. *-©g& i 3 s©-c<o^ffl(4sti, &ain©i"j-* 

<f KB 1 9 J&fttiMCJHUfcftBflB 2 7 - <D 38 8S & S 
cfc 0 t>. y- h«Kl6fc:ifiHt>0>T*a (019) . 

6£($£L*:& (02 0) . IBrJ]ttttn2 0. u > 9 9 
h*-JU2 1 . mSE^0 2 2$i*fgfi)£l (0 1 1» 
ji) . Br*0>ffla*fiSL-CMOSa! h7>yX^£^ 

[0037] jbgB^^co^fie 2 ru. y- h«iB 1 6 ic 

&S3&2 7 fcJgfiSOfcttfigT. tMJiM KttWftfflUT 
x 'J KS 1 9 a . 19b. 1 9c£§BSf4. C tf> 
±82^^(7) fl$Sg 1 £H«©-> U *-f HQ 1 9 a % 



(7) HBBf 1 0 - 1 1 6 9 8 6 

l|2 

19bt, £ 6tcy- h^Sll 6 ±(wt>>'J-9-< H@ 1 
9c^»fifeSti-5. C<D8n;j y- 1 6 ±fc t>(£ 

sta^xu-y-f his i 9 c ^fe^-r^/t*. y-nm® 
«rg> an. stt«>fcafkA«-Batr. 

[ 0 0 3 8 ] fcfc, ±3S^JS<b^S8 1 £|s1t8lCC©£$& 
©JBJBCfc^Tfc. v'JtJ-l' h'Jg 1 90>JBfi££y-x • 
FH>M18a, 1 8 b0^^tli^^cOWSff £i£ 
*CLTt>A<. &®mz 7 tfx 'J FJ3 1 

[ 0 0 3 9 ] nmo&&$. ^(C. C<0§g9§(OfS&©J£ 
& 3 SHCO^TWHT 02 ltt, 

0t*5. 0 2 1 (C^TffitlJ ±HBIIJficO^Sg 1 IC£* 
MOSH'h7>yZ^IC*(f>t. y-hOfil 6*sJ?U 
iM Httii. Tfcfc"&#'J->»j3>Rl 6 a t*s*)+M 
HI1 6 b <L<Dr/gtti£lc Lfet)0>T&6. ±g£HSfico 
»te 1 C*Slt*tt»#ttT, ^f- nm® 1 6 Z&fttZ 
20 ffi. X U x <J 3 >m 1 6 a i:i>'J-y< HE 1 6 b 

ta. ccoy- hti 1 6<D8la*te*j:tf»»«*m 

±T±E*JB©»S8<!:|S!«t4*. 
[0 0 4 0 ] C©Hfifico^fig3|Tli. y-Hm@16£ 

tRKlC. ttttttttS/iJ-fr-f HJB 1 6 b^y- H^^ 1 
6 (Cfe»*1"*fc«6. y- 1 6 <0{£Stalt. i5J: 
Zfi>f-bQ® 1 6^©3 >5^^ MSISOfittfk^Htl. 

Kttfc^UlW FBI 6 bAt«lfcT**fc«e>. ±SB^^ 
m M ft & < 55 2i (C m 4 ti 5 J 

[004 1] «K©JifiB4. ±;sanjfi©^ffi 1 - 3 r 

tt, y-Hfil 6*HK>jlB*18btl!IB*ttT 
y- h^t@ 1 6 € V-x|^«<bmfW!$^^^7t 

e*Ama/iy77tf#B<kal*. 

[004 2) -ecr, H 2 2 ©l@ttiaK:*T««C h 7> 
yX^Oy-XlBflCtttt 2l9 ^^A-f* CizICi 
0. te^JBEftSnrtC 5 V0$|$ ATjSttTfc h 7 >is 

x 9\z 5 v*«a»win* n*tv«K:«fi8i"n*d: i^, 0 

2 3 ti 2 miK**£coAlb^ rtvp 7 ^^fiRT-5^^«:g 
B©*9il*.*T»rffiiaT**. 0 C T m (C 3 . 3 V 

so f^ffltt»=»i. v-x • h k >isi tffi 3 o^y- i 



( 8 

13 

32b©HV-7H«32 a^y- h^fiS 1 6 tffiffl 
L1£*7-ty httiSOMOSS! h7>y'X^ 3 3*<Jgf£ 
i/ty-X* KK>ffl« 3 0, 3 2 a, 32 

bagffiicji-en-Ftiituif-f k affile* o vutt< fjs 

34c. 34a. 3 4 bd<»]*a ft, <*IC, MOSSh 
7>^'X^ 3 3 0>y-X&iff3 2 a$ffi<Oi"J1t< KJH 
3 4afi, y-Xffi«3 2 a tfcfc^T. y-hSffil6 

[0043] c<nmiz®j&£ftz*m&&m<nmmy5& 
\±* ±e*tt<o®tt i la^Mo ss h 5 > 

tf&<* SfefOttM0Silh7>y7^3 lWfitt 
lel±, 2 3©/^->^l/->'Xh • /t*-> 2 6 

"T C £ IC «fc D . t7ty h!3i£(DMOS£/ h7>y7^ 

3 3 tm% <»MO S Sh7>/X^3 1 £ 

[ 0 0 4 4 ] Z<Dmm<Dl&&Tlt* 5Vffl)^M(DMO 20 
Sffih7>x^^33fiy-X««32aty-h«fi 

Sl6iV-XI«32 a £<Df3](0&£ 1 3A*Sf4fitt 

a^ottM*** l. h ^ >s;x*ie 5 vaffiftGPJDns 

ftfcu. *fcV-^««3 2 a»ffi0)^tj^-f Htt*lc 
i4->'Jt^H034a*, V-XfBtt 3 2 a J; 0 feS 

biey-h^si 6*^&?awsit**(c»fi6'i-5ci:c 

4 aftfy-XttttS 2 aSid^SIS 1 3±IC*TttJ)« 
oT#jSSft3C£«&H. CftieJcO* *7ty KB 30 
tele**. v-x*fl«a«£ttftjR?i*i]RcDftft&jft 
tt^Ctft<, tf'Jit-f HttlfilCcfc*, 3>??h£tt 
(Dtffci&isJztfy — X • FK>ltt32a, 32b©i 

[0 0 4 5 ] fcfc, C«t§£fc±|2&364>J&ag2 ££l* 

3 it, y-h^si e affile fcii-u it* h«e^ 
iccts ->uit*r f»*»£t***, **iway-h*« 

[0 0 4 6] iBMOMl-4liV-^M 

ft^fcogsrasssTy- 1 6 tmwt* it u*tt-r 
K&asie* g 7-xfBtt« *# k >m&<D&miz. 

J: 9 3 KQffi l 6 ^eBPJISttT^ U It 

-f HB€»fifcLfcMOSS!h7>yx^*«5fiELT<>A 
I*. 

( 0 0 4 7 ] fSi6<Ofl5&5. friz . 
fig 5 «BC^^T««T6. C <0 IS *B <0 £ J6 

®T&*. HICfcHT, 1 3-16, *<fctf2 0 - 2 2 50 



> *$B8¥ 1 0 - 1 1 6 9 8 6 

te±R&m<0&& 1 t&Cb'pT&r) . 35a£<fct/3 
5 b^y- hMi60fifip5fl(i;»)Jsnfcy-^ti 
«*»<fctf H K >tt«T. yf^Ml6^HK>9 
« 3 5 b fcWSO^fcttPJ Life* 7-fc v h#iitT&*. 
it, 3 6 liy- h«« l 6?>y-X«tf 3 5 afflOfl 

^< K^*-;ux^-*t (&t. v-xfltt-r f$*- 
;pt»-r) . 37iiy-hsfei6oKt/-f>M35 

bflOflBlc. 7-Xfllt-f YO*-)V 3 6 «fc 0 fc/?t> 

teic^sssftt, fsjc < n 2 cbtt-r m o ir-jux^-tt 

£fc*1t< KO^-^X^-f (WT, KKXMit'f 
HK>M35a, 3 5 b ©MIC JBsfcSftfc y »J it 
[0 0 4 8 ] CO^lC&^Sft^MOSS/h^vX 

kk&k i 4 4r»fifeLfctt, y- kissr is, $ sic 

#'J x'J 3 >ri>5fi£$y- h$Jg 1 6 £fgJ5£T£. ^tf> 

±S(cai 1 <Df&&HI<h li WAliS i O.JR 3 9 
£#J0. 1-0. 1 5 u rr\<Dtik&lZ&&itZ (El 2 
5) . 

[0 0 4 9 ] *IC. S ! 0,JKi3 9 IC, W^tfR I EIC 

fflBlc, * loit-f KC?3r-;ljx^— ittLTtt-f H»> 
^-^X^-tt 3 9 a , 39^150. Umg|(04g 

ie®i£-f*. tt^r, y- heai 6*s«tutit-f ko* 

-^X^-it39a. 3 9 b$j©^T^SlC. i2<Otfi 
iltlT, 0>U«S 10,1405^0. Urn- 
0. 2 amcoSB0IC^fi£r*. S1OJ40 

±<o£ffiie* h i/ y7 h^4 ii£ f^fiEL, ^huyy^ 

ttWlCJ: 0/t5^->ft li y-hm^l6^fiJtffl 
«±d»e H U-f >®J« 3 5 b flOSS 1 3@l^±lcji^ 
til/i;^h'/^->4 1 dflgJsRT* (0 2 6) . 

[ 0 0 5 0 ] &IC, l/yXh-|/^->4U7X^i 
LT, Ttfeco S iO,J840£.iifl20-30riniCDJl 
®IC^C5 S T^7?ftX ^^>y|lC J: 0 X-y f >^$t 
S (027) . tom, * h HvX K^4 Uf^^l/t 
^ (0 2 8) , R I ElcU^iiSXy^Ay ^« 

BfiLT, y- Km© 1 6Ofifl§g!IC#J0. lumg^O«fi 
OV-XWlt-f F^*-JU 3 6|<b^0 . 15-0. 2m 
mfl>«© K K >flit< H-i7^;-;U3 7(h^Jgfi!c-r6 

(02 9). 

[00 5 13 *IC, ^feffilCC oJB4 2 *»fiK L (03 

0) . -e-wk, i 3 icr TiA&m&mr z tic j: 

0, »J 3 >±® C oE 4 2 £|Ftt©->»J 3 >£&Rj£ 
3tt->yit< 3 8 (C&fiSSjtt*. COtt, *K.i5fl!> 

coH542£, ^^.(iH, o : aaiiicefc oft*?* (03 

1) . IS«il 3 ±*»4< it>ttXftlCJ: O^UEft 
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IS 
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35a*3<ttXHK >m& 3 5 b £tf-f F 9 * - 
;U36, 3 7 ##«aftfcy-h3ffil 6©*<Mfl!)»tt 
1 3fC^fi£T* (03 2) . CCD?£, ±£2SJg<0^j&ll 

&E&f3 2 2 (®2 4#Bg) , Er$CD&@ 

[0052] ±8sn*fi(o^® s*c(i, sry-Fttii 

6 m®l<DM&iztoo . i a mUm<D$ga>'y- -f K£* — ;u 
X^-^39a, 39b£J&J5£L. C ti 6 F O * 

-;UX^-tf 3 9 a , 39b<Dnffi0iC. SSiCSiO, 10 
i40 £&#ftX-.y ^>yLTT£StJ"f F£*-JU£ 
&25Sb> y-XflliM F2*-Jlr3 6£<fctf >«B 
tf-f F-5*-;U3 7 £^££f*. cco<t£. y-xflfltf 
-f F^*-;U 3 6 ICOHTtt. fOMT*6A»i;«6l» 
#texy ^>yc<fc 9 S iOilBI40£&20-30n 
in -25 3; T i? < I T 6 /c ctj , i* F 0 n — & flH M tS 

V-i >ad"tt -f F^;t-;U3 7 IC^MTIi-tOfflfifctD S i 
0:JS4 01*. ^SttXy^^KE, l/y^h/^- 
>4 1 T&bnTXy^>y$n/j:u*:#. #J0. 15 20 
-0. 2 u m^/g^it-r F * - ;HB & 5 . 
COO 5 3] ±E<D«fc3&y — XflflU-f F 2 * — 

JU3 e^ck^HUOlt-r K9*-JU3 7 COWAICJ: 
0, ^-O&fCtf'JlM KttlfiCJ; 0 x'J-tM KB 3 8 £ 
»J«-r y- Ft® 1 6t7-7 • H l"f >@«3 

H13 3 8 O ff£ sE Jc <fc 9 , 3 £ h&tatf><& 
tt. fccfctfy- 16. y-X * F U-f 3 5 

a, 3 5 bOtt£HUfc<BJ&Jl!a«»S*l5. y- 
XflJ-tf < K^*-;U3 6(2«^KlO. UmfitOlOt) 30 
fcOT&O, •;-XM3 5ai«»i:«k9Ty»h« 

si e^Frti'sfee^a^oTiBfiKstisfcaft, y-x«i 
*j&<»j±t?£*. 

[0 0 5 4 ] KU-f F?*-;i/3 7tt, M^ft 

0. 15-0. 2 0 // mtf>HH> fcWT F 
*il 6i F t--f >&«3 5 bt^«Wl/fc*7ty F 

mmttev. y-F- kk>pjiwe^«i±t«, £ 

y- Ft& 1 6 <h F U-f >®*£3 5 b tOMm^fe 
tt. 0 . 2 0 um&® 3F£&!*a<*£< 40 

Of F 5 >xX?<0&gb£&£#4£T-r<5 t)©T* 
6. as, * F'J yy^^SKitffl^t^tt, 
0. 2 u m&T<£^&$!im*te&ttcD&Ufc<DT&* 
^. ±825IBfi(Ofg*|5T«, S i 0,i4 0 0^/P»Cct 

a «r »»^teT?««tta<*aiciHffli'c*. 

enactor, y-H9®16iHK>ffl«35bt 

©»isi-*ffifci§imicttWT**. co^ic. fk> 

flPJit-f F^*-JU3 7 -etOitS^^O. 20ymSS 



fi*te&£&5 y- H U-f >P«fli5tJE£Of6l±L 

[0055! c^iS&^^agcfct^-c *>u-y- 

-f F/3 3 8 WffiJct, y-Xj- FH>W35a, 3 
5 b05^J5£chti©fiftOlli^£^{cLTt)a< . 251 

[0 0 5 6 ] ±B$llg£#BTIi, y-X«1M 

K^*-^ 3 6 Sr. -e^ifii^^iO. UmSSClT, 

^t^wil/:^. y-xfljiTW F * 3 6 

K K >{HlM 3 tO'ticfcO t)f5<t-5Ci: 

tCctoT. y-X^«3 5 a kf- ht© 1 6 t<Omm 
i-ft**, Hl/-f>®^35b^y-h^l5l 6t cOSlPo 1 ] 

[ 0 0 5 7 ] Sfc. CCOIIJS^^®^^ Lfet7t v h 

[0 0 5 8 ] $tm<D&m 6 . ^fC, C<D^^<0^iffi(0^ 

Eir*6, 0tC*5^T, 1 3 ^| 1 6 . ^5^^20-22 
1 tlflli; 43ai5j:u:4 

3 b«y- hi^i6 o&£dm£B&2t\tz#i&&tt 

K>IS«43 b«y-htdl 6 i^r^coi-te^tRfl 
^COffllC{SiQSft£fiS:^^^^^LDD®«4 4^K 

[ 0 0 5 9 ] i/i, 4 5 a fid- Km© 1 6 coy-X® 
«4 3 aifi!lOiW^{C^^$n.fe. ^<H^^--;PX^- 
V (WT. y-XfflHtt-f HO^|-;U<t:^T) . 4 5 b « 
y-h$@ 1 6±ri>6, y- Ht^l 6 01®$SoT 
H K >®®4 3 b®lWS« li3 ±O0fSIB«(Ci|ftL 

y-h^U 6S@W^^!lK/ , ?^->4 5 b^^fiE 

$nr^/iu®«(c^fi£$nfci>"jit'r kjs. 4 6 b, 

46cfi, V-7M4 3aiiMHl/'f>il§S4 3b 

[ 0 0 6 0 ] 0 3 3 (C^fJ: o!K . y-X4 3a(lx> 
^iU^iii, HU-f >4 3b, 4|4 ti L D D t8jgT 36 0 , 
y-H9Ii 6 coy-x®)tc ttjy - x fifl < HO*-;u 

4 5a^, HU-f >fflCli«a'iB/^->4 5 bA««fi£ 



5 b liy- K 



1 6 _t 

^«^, y- h«« 1 6«a5*^»0 . 15-0. 20/i 
mO&BO H K >^i«4 3 bteicogffi 1 3 ±STCDSi 

fi. !6l9JK/t^— >4 5 bO^iftlOSISi 3<C. LDD 
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®#4 4 l±t&&m/*9 - > 4 5b(0TiOSfil 3Cfg 

tf$ft*. 

[ 0 0 6 1 ] Cfl)J;^i:(B«4n5M0SS!h7>y7 
*©»«*ft€H3 4-04 0 icStJ^TWTlC^T. 

*r. lenxoMi tmm\z. sis i 3tc7^-;u 

1 4 £fgfi£Lfc&, y-MftfiKlS. S£IC 

#u ->u s >a>5fi&*y- has i 6 £j#*$-r 

*. LTfllAtfS iO,!45c$, ft 

AtfttO. 1-0. 1 5 umOmBlZ&0t?Z ((213 
4) . 10 
[0062] *IC, S iO : |45c ±<D±ffilZ* K U- 
S^* h«4 7 SJgfiRL. * MJV^7 7* ttffifc* (5 /t 

i«4 3 b#j0g& 1 3ft#±IC&£-f <S k>7 h • 
^->4 7^geJf.5 (12135) . CCOUvXh'/^ 
— >4 7$vAyclt ( Tie cos i 0,14 5 c 

-A&#4 3 a»fifc*S«©«fclcy-Xffltf-f 
-iMSaS^O. 1 amaftOflfC&tf-r* (B3 
6) . 20 
[ 0 0 6 3 ] w<D&, *H/y7hB47«*St5 

<t. y-htii6id^, y- i 6 <DMffizm 

oTh*l/-f>M43b«<Olfil 3 JL(CgftT*lfc& 
K^*->4 5 ba<»#Stl*. 4 
5 blH«)I« 1 3 ±*>ffl«#. y- h^fS 1 6$$rt> 
£810. 15-0. 2 O um<0{ifafC5fc*<J;5l;:E&£ 
ft* (037) . *fc. iil;Col4 24Mt (0 
3 8) . Sffil 3{CRTAfflg£ffi-f CtKJ; 

0. *>'J=i>±<z>c oH4 2 <bTit!jcoi/'j n 
S-frS/'J HS 4 6 (C£f££tt5. 30 
Col42$. W^tfH.O.ftllCJlOHlitS (033 
9) . 

[ 0 0 6 4 ] SSI 3±ft>£<f *>£AfclC£ 

0 * HAtf 'J >£X*;HF- ; 1 0 0 - 1 5 0 keV. 
ftAI ; lxio"-Ui O'Vcm'rffiAn^ 

T, y-xmtf-f K^t-^4 5aOn«©i«l 3C 
V-Xfi*4 3a4. ««tt/t*->4 5 b©*MM0)* 
« 1 3K FU-f >««4 3 b*»l*T*. C©ft&»l® 
^^->45 b(DT/3<0&& I 3 ICt>, RWIC, fiifi 40 
K. WAtf'J >©* : lO'^lO'Vcm'iOLDD 
**44««HK>ffl«43 b i:8&LTJ&fi&£fta 
(04 0) . ±!2^1S0^Sg 1 tfSI^C. Sffi 

&&BI20. 3>^^h*-il21, ^€&E&122£ 
KS#:J&ricL (0 3 3^1) . f$J£<»&m$:MVTM0 5 

( 0 0 6 5] ±£Hfi£(DJ&SB6 ri*. MK/^->4 
5bS, y- h«© 1 6 K U*f 4 3b $JtO 

l 3 J:ici£££ tt* rotfi^K/^->4 5 bty 

-Xffll-fr-f HC?^-;U4 5a<ty- 1 6 ££^A 50 



< 10 ) fmW- 1 0 - 1 1 6 9 8 6 

O tlT-f 't >&AIZ <k 0 7 fx - HU-f> »J* 43 
a, 4 3b*5<fct*LDDfc«ji4 £f&j£T*. ffcfc 
LDDB*44ttlS6B^->4 5b4*LT 1 
«* 1 3±**6ttASnfc*l?EtolcJ;S«lttfl-e. -to 
iQKI*. *SB^^->4 5 faflDKIit-f *>ffiA©ia 

[ 0 0 6 6 ] C©J:^4jS*(W»^flI(l6&L DD 

««4 4?5t. -&<0< ;t>aAT7-A • KUOM 
4 3 a. 4 3 b tm&i\Z&tfL* $ . Ma^SftT**. 
Z<Dtt*>. H K>««4 3 ty- h«fi 1 6 tODM 
1 3 K*stt*flF£«tt?Qj«. LDD®«4 4 co&g 

7-*«*4 3 affltJT«±S2liificD^5g 5 <!: R 1»C SF £ 
ftK©«*a<l»]kT*. H H>**4 3 btlTtt 

-f >IBIHE?&«|pJ±LfcMO S3! h 7>->7 ^j&«»6*l 

[ 0 0 6 7 ] l*SB/t$j->4 5 btt. 

a©&<d&avx££ truMw^i/ct^y- hm® 1 

fcoT, y- KMl 6 <fc F M< >ffl*4 3 b£<OttW 

[0 0 6 8 ] *UlM Ftt*£ffi^fcS'UtM 

FE4 6OTf#*£CcfcO, □ > $ 2 h &m<D1&fo& J: tfy 
-he® 16, 7-A • Fl/Oi®«43a, 4 3 b <D 

[0 0 6 9 ] fcis. £©*JBd.JB«lci3^Tfc. *> 1 J If 
< KI4 6 CDJ&tfci:. •!HK>«*4 3 a. 4 

3 bO&f&ttem&KOmfrZjiiZ LTt>6< , tt«flB4 

[ 0 0 7 0 ] SHB*SI)S|2 2 sy- h«S 1 6± 

y- hsfii 6 i«s|e«fB2 2i©3>^4? 
[ 0 0 7 1 ] $etc*fc. c^jsco^agT^L/tMo 

T, ±E*««)»«4-C^Lfci2 9ifiR*©Aiii^Ay 

[0072] ; 
[%^£0«&^] tt±o«(cc«)|»W(CJ:S<J:, V-A- 

cy- h««^saisjtfcfc*|, y- K«e*<3i-7-fey 
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-r >(H*©fc»tafca<ia*i. ^stsnfc^tt^wr^ 
C 0 0 7 3 ] afccaagncj; a £ . 7-A«tt*y- 

fctfK *7-fcv hWiBC £*y- h - Fl/-f>ffl»flE© 

10 

[ 0 0 7 4 ] * £ , 7-A««$y- 

hSffiiBirau, 7-XM«»B0>iMJtM Htt«»c«k 
iy'Jf-f 7-Affltt«fc OfcSSfcy- h«tt 

«5AWfl/ty 7 7(*}K£&t,fc£#, 7-AMfflli:: 
« * fiifi* $ ti T , M^.E ffc.S il T tv/j .is *t 0 

J:5n>^ni£j5T(Dl£i, J3«fctf7-A • KU-f>« 

so^i^ni. 20 

[ 0 0 7 5 ] £ttZ<D%Wl,Z±Z> y- h^m&mtz 
[ 0 0 7 6 ] ZtZZ<D%WiC£Zt> y-h^i^^i'J 

[ 0 0 7 7 ] SSfcCOJBWfcJ;**, KK>«*«© 
tf-f FOsr-^A^-ttfi. 7-A©«<HcDtM F'?* 
\*&fK<D&mt. y- F®@££tf 7-A • Fl/OH 

[0 0 7 8 ] i/iC©%^i:J;6t, Fl"f>ffltt«© 40 

1M F£*-;UX"l— ftO. 2 /z m8&£8;Lft 

tt&£&*&a<e>y- k • k u-r >w»E<oifii±^ian 

[ 0 0 7 9 ] *fcc:o%^tcJ:-5i. 7-*ffl*«fl>'fr 
-f FOsr-iPX'*--**, tiO. I ymilO^^Oji 
Tigi*Lfcfc*i>, 7-A*ffiffll<oaF£»ifc(0i8*a««ll 

[ 0 0 8 0 ] SfcCOBiHC J:*£. 7 - X (8 ffil 4) * 
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£0 

*«fco fcjati«ic®kL&Mosffl h7>i;x 
7-xafi«iicaFflfe«ia*^j&«rtjKsnT* 

-K«s<3<fctf7-^ • f >mm<n{&&m<ttzR 

[ 0 0 8 1 ] i^C^^CUi, y-F«B$>7- 

A®«tnc-y< F -7*- ;u h*K>( 



e. f 7>xA*©A»fcffl4* ffi * fi **** < * y - f 

• F K >WWJE©rtl±*«BI*3t. L 'J U-f F&ftr 

IC^asV** Ft&!aO&fet4> y- F£fi5*5J;tf7- 

a. •*a?ffftfc#tt£*rTi*w#£Ba«»£*a. 

[ 0 0 8 2] f<H^t-;u 
7-^ttS«©«±««oJfl^^**jci»±r*. 

[ 0 0 8 3 ] ZttC<D%W\Zjizt> y-htiOHl/ 
*f > IB H 7-AlBttffl 

fcBfcR/t 7-X®#£L D Dftigi: 

UMOSSh7>->7^$, j* I* *Affl 
7 7rttCE&L££#. j 7 - AS&<H<Z>gF£&fci 

taOfc&i, y- h«ffi*J:d7-A • FU*f>«W«> 

[0 0 8 4 ] *fcC<D«91C«fcj*£, y-h$«5£gl 

T\ tf U-y< F&ffilC* 0 vUht'T KS^^fiEL, Uv 
A FVA£€J!H>fc-f *>ttA|fcJ;0. '>^c< i: ^ 
#y- h«B£«mLfcV-A]- H 

h««t«fBILT»*4n47hA • Hl/-f/ffi«M 

<fcac, 7-A • H l/< >«*©j(ft«ttfl:©»ftt4»ii- 

[ 0 0 8 5 ] s^cco^b^icj:^ t, y-hiast»» 
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*«y- h^fi^&raLfcv-x • Fu-r >m*L*B&L 

• F U< >«*<Dfc««fc©»*a:*#tt8-3. EST 

[0 0 8 6] afecMwcist; y-haawmo 

Affile a l co^< \ : 0*-)i<x*-**Bi&lfz&> ^ 
&8l<DBIfii£&'>$i*. *0*iiB**lti7f >yt 

[ 0 0 8 7 ] s^cco^^ia^i, y-F^&CD-# 
{BfHe-tM F£*-;U7^-it£. «S*ffi(cl8aMA^- 

tffa±L. LDD«<*<Da&*<fc&£A<SAC 

[®2] z<D%w<onm<7>&m i tcj:s¥i£#£iecD 

[0 3] C(D8 9!(7>3SJgCDJgag 1 IC<fc££&#S{iCD 
SiS;*fc<7)-X*I£*-f &r®0-C&*. 40 
[0 4] Z<D%W<D%m<Of&® 1 IC<fc**&fc&fi2cD 

[0 5] CCO^g^CO^JfitD^ai 1 K<fc a*$#£©cD 
82ii;$r£cD-XfI£iKT&r®0-C£a. 

[0 6] r co^g^oms(o^^ i tCct**8&&eo 

[0 7 3 C ?>f&^<7>3ia&tOf&$g 1 ic Jz*¥8&£e© 
© it # £ CD - 1 ft £ *k r Vr B 0 ? » -5 . 
[0 8] CO>5ZW<Dm&<D&& 1 iCJ; 4#©»SS(?) 

aaaaifeo-xH* jkTWBHt**. so 
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[0 9] cvRmnnt&o&m 1 \z±z>*m&$imv> 

[0 10] C®89i®&apfl$tt 1 

cosiii^^ro-xgs^T^iiaT*^. 

[01 1] £0&fB<D3Sffi<bfl£!lg2 (CfcS^WfclSB 

(si 2] c<D%w<Dnm<h&m 2 iz&z>¥®&%m 
0B«;*fc©-xa*jKT«ffiBira*. 

[01 3] C0ftHcO£tffi^@jg2C<J:*¥&ft:&B 
<DBi5#fcCD-X££*-f »rl0T&£. 

[014] cogBOXa^ffi 2 K£*¥&#8ia 
<0 S i& £ £ <3 - X fi £ ?n -T ^ 0 T * <£> . 

[01 5] zoftfyonrntimm 2 icck*¥<9#&ei 

[01 63 C<D£9J0XK^JBffi2£«k**«*&B 

[01 7] CCD&^(D£Sfi0^& 2 (Ccfc5*a8fc8(a 
g? & # <B - X g £ T Bff 0 T & * . 
[01 8] C0aga*a0fjgB2tCJ:*¥<g#3fl 

[01 93 £<D%w<ommri i mm2 ic<fc**a0#&g 
co <d -x a ^ m ofl0 r * a . 

[0 2 0 3 CO^^CDHJSCD^^ 2 ICcfc* 

©«a^ffi©-ia€*rwa(ia-c**, 

[02 13 CCD&EtD^ffidf&ag 3 JC<fc**£#giig 
cOftig£^TBrffi0-Cfc£. 

[02 2] C<D^^(DHJfi<D;^<e4CJ:^#©^SB 
0>[II&0T&*. 

[02 3] C0>£9i<D»adj&a4CJ:&¥iQ*£B 

<D#jS£^-ra&®0-c&a. I 
[02 4] :<ox«a}MdM5 KJ:*¥©*Sfi 

[02 5] Cl®aB®a&0b&5tCJ:*¥3}ffafi 
©Bi6;£fcCD-X*l£^*BfrSj0T&*. 

[0 2 6] C0?BH®Xttaj&&5IC«t:*¥3»£fl! 
cDBi£;£&(D-Xli£;*Ti^®j0T&*. 

[0 2 7] C<D%^CD^*fi^S8 5 £££¥$#£52 
<OSji£fc<Z>-X££^TI&®j0T&*. 

[02 8] caaHaitaajaa 5 

[0 2 9] C0a91<Z)$ffi<K>bB5 IC 

[0 3 0] Ccd&*B<D&&<d&&5 C<fc*¥##g® 

<oa**a0>-ia**-r»rffiia-ca*. 

[03 13 C©»W0*»a>»»5KJ:6*iOfc«O 
cDS4ifi^&0-Xg€^T©rffiiaT^a. 
[0 3 23 C©»M0*«a>igtt5 C*a¥i£«e8H 

[0 3 33 . C<D£fPlcDiSfiScDteEg6 ICJ:£¥<3#3IB 
CD a it £ ^ 1" 8r ffi 0 T * -5 . 
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[0 3 4] Z<D%WO)nm<»M1&6 tZ£Z*m&%& 
[03 5] £0>§WU»M<DB»6lZ&Z*m{t&m 

[03 6] cmnmtDnmw&i&6iz&z*mtomm 

(03 7] C(D%m<onm<0&&6 tC <fc*¥$#£ffi 
[03 8] C^fS^CD^&coj&!i6££a¥?l|#£H 

— IgSr5* , rWiBia ,, Ca*. 
[04 0] CO%^CDSIlfficoflg|8 6 IC<fc*¥£#£H 

[04 i] '&*<r>¥mft%m<nmmzmtmmw-cik 
*. 

[04 2] fie*(OSiJ^jlzJ:*^a|{*^S<o«lii^cta: 

[04 33 ff*®¥«*£s®HHjA€ig9i?*ffffi 

IW 1 ] 



2l4 



13 *m&g&* is yfusnK, i6 y-h 

.16a 'Jx»j3>&. 16b 2x U H 
18a y — xfglft. 18b FK>ffl«, l 



vU1M HS. 2 3 ft 



10 



20 



19a, 19b. 19c 

. 26 U*>'Zh7Xi'HT^I/v7h-/^- 
>, 2 7 {Ram. 32a y—zmUL. 32b HI/ 
-f>mi«, 33 MOSih5 >i?7,9 . 34a. 34 
b y'JtMKJl, 3 5a '>-X«*L 3 5b F 
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